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Abstract 
 
Offspring of parents with bipolar disorder (BD) are at greater risk of developing BD due to 
the high familial loading of the illness. Additionally, they are also at greater risk of a number 
of mental health diagnoses. As not all offspring go on to develop BD, such risk may be an 
expressed interplay between genetic risk and environmental stressors, specifically those 
experienced in the family environment in families where a parent has BD. Using meta-
analytic methods, Study 1 aimed to capture the prevalence rates of psychopathology 
primarily among offspring with at least one parent with BD and control offspring. Main 
findings of Study 1 showed that compared to control offspring, high-risk BD offspring were 
nine-times more likely to have a bipolar-type disorder, almost two and a half times more 
likely to develop a non-BD mood disorder and over two times more likely to develop at least 
one anxiety disorder. Study 2 used a cross-sectional sample of 90 high-risk and 56 control 
offspring to investigate the relationship between family environment, risk status and offspring 
psychopathology using both offspring-reported and parent-reported questionnaires. 
According to offspring reports, genetic risk status (high-risk or control) and parental care 
were found to independently predict internalising problems and a tendency towards 
predicting their externalising problems. However, risk status and family environment factors 
were not predictive of offspring psychopathology according to parents. Identifying clinical 
presentations of this genetically high-risk cohort is important in understanding the 
developmental trajectory of BD. Moreover, understanding its relationship with family 
environment according to both offspring and parent will assist in establishing appropriate 
early identification and intervention treatments. 
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Chapter 1: Introduction 
Bipolar disorder (BD) is a life-long debilitating psychiatric illness marked by distinct 
periods of depressive and hypomanic and/or manic moods, with males and females at equal 
risk of the illness (Merikangas et al., 2011). However, it has been estimated that individuals 
may experience up to a decade of misdiagnosis or no diagnosis before hypomania or mania is 
correctly identified (Mitchell, Loo & Gould, 2010; Tiller & Schweitzer, 2010). Such delays 
in accurate diagnosis lead to a number of significant consequences such as poorer prognosis, 
and an increased risk of substance abuse and suicide attempts (Macneil et al., 2012; Romero, 
DelBello, Soutullo, Stanford, & Strakowski, 2005; Strakowski, DelBello, Fleck, & Arndt, 
2000; Mitchell, Loo & Gould, 2010). As such, there has been an increasing focus on 
identifying early risk factors and indicators of illness. As BD is a highly heritable condition, 
with an overall heritability of up to 85% (McGuffin et al., 2003), first-degree relatives of 
individuals with BD provide a rich sample to investigate risk factors and delineate a bipolar 
prodrome. Offspring of these individuals are particularly important as BD is yet to emerge 
and prospective information on possible risk factors may be gathered.  
The development of BD is a likely result of a complex interaction between genetic 
susceptibility and environmental factors (Uher, 2014). The family environment has been 
identified as one such environmental stressor that may be a risk factor in the development of 
psychopathology amongst high-risk offspring; alternatively, it may also act as a protective 
factor (Algorta, Van Meter, & Youngstrom, 2015; Merikangas & Paksarian, 2015). To date 
there has been a paucity of published studies that investigate the relationship between the 
family environment and offspring psychopathology by integrating the bipolar literature in 
family functioning and parental attachment. Importantly, existing studies have predominately 
relied on parent-reported measures, discounting the offspring perspective of their family’s 
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functioning and their own mental health. Research in this area is important as it may identify 
family risk factors that can be targeted in preventative strategies for high-risk youths or 
integrated in existing family-therapy interventions for BD that have largely focused on the 
family member with the diagnosis (Miklowitz, 2010).  
1.1.  Bipolar Disorder Diagnoses 
A World Health Organisation (WHO) mental health survey of 11 countries estimated 
that the average lifetime prevalence of bipolar spectrum disorders was 2.4%; 0.6% for bipolar 
disorder, type I (BD-I), 0.4% for bipolar disorder, type II (BD-II) and 1.4% for subthreshold 
BD (Merikangas et al., 2011). It has been ranked sixth in the top 10 causes of disability 
worldwide for people aged between 15 to 44 years old (Kleinman et al., 2003). Age of onset 
has been considered to occur in late adolescence to early adulthood with onset of the first 
hypomanic/manic or major depressive episode estimated to be 18 years for those diagnosed 
with BD-I; 20 years with BD-II and 22 years with BD, not otherwise specified (BD-NOS) 
(Merikangas et al., 2007).  
Bipolar and related disorders have been separated from the depressive disorders in the 
Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5; American 
Psychiatric Association, 2013). The two prominent types of BD described in the literature are 
BD-I and BD-II. According to the DSM-5 individuals meeting the BD-I criteria are 
characterised by their experiences of having a manic episode. A manic episode is “...a 
distinct period of abnormally and persistently elevated, expansive, or irritable mood and 
abnormally and persistently increased goal-directed activity or energy, lasting at least 1 
week and present most of the day, nearly every day (or any duration if hospitalisation is 
necessary)” and it is sufficiently severe to cause marked impairment in social or occupational 
functioning or necessitates hospitalisation (American Psychiatric Association, 2013, p.124).  
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BD-II is considered a “milder” form of BD-I. It is characterised by a clinical course of 
recurring mood episodes consisting of major depressive episodes and at least one hypomanic 
episode. The characterisation of a hypomanic episode is similar to that of a manic episode 
requiring a distinct period of abnormally and persistently elevated, expansive or irritable 
mood. However, the duration of the period is shorter, lasting at least 4 consecutive days 
instead of one week, and the episode is not severe enough to cause marked impairment or 
hospitalisation. Although elevated episodes in BD-II are considered “milder” than BD-I, 
Parker (2015) argued that BD-II should not be considered a mild condition, but it may be 
considered as a “categorical entity” of its own rather than belonging on a bipolar spectrum 
(Parker, 2015, p.113). Those with BD-II have been found to have a more chronic course, with 
a greater number of major and minor depressive episodes, and shorter euthymic periods than 
those with BD-I over a 20 year period (Judd et al., 2003). Additionally, no differences have 
been found between patients with BD-I and BD-II patients in the length of time spent in 
depressive episodes (Pallaskorpi et al., 2015).  
Other bipolar-related disorders included in DSM-5 include Cyclothymic Disorder, 
Substance/Medication-Induced Bipolar, Bipolar and Related Disorder Due to Another 
Medical Condition, Other Specified Bipolar and Related Disorder, and Unspecified Bipolar 
and Related Disorder.  
1.2. Bipolar Disorder and Burden 
The chronicity of bipolar illness is associated with a number of health-related quality 
of life outcomes. Findings from a systematic review evaluating health-related quality of life, 
work impairment, and healthcare costs and utilisation in BD found that compared with the 
general population, individuals with BD have significantly lower health-related quality of life 
(Dean, Gerner, & Gerner, 2004). Individuals with BD consistently experience lower quality 
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of life in areas of physical function, role limitation, bodily pain, general health, vitality, social 
function and mental health compared with the general population, (Arnold, Witzeman, 
Swank, McElroy, & Keck Jr, 2000; Sierra, Livianos, & Rojo, 2005). Physical function, pain 
and general health scores were found to be similar to those of individuals with major 
depression, however, individuals with BD had lower levels of social and role functioning 
(Dean, Gerner, & Gerner, 2004). Those with comorbid disorders such as substance use 
disorders and anxiety disorders have even worse quality of life in areas of general well-being, 
physical health, psychological health, environment and social domains than BD individuals 
without comorbidities (Kauer-Sant’ Anna, Frey, Andreazza & Ceresér, 2007; Singh, Mattoo, 
Sharan, & Basu, 2005). In older adults, having a diagnosis of BD was associated with a 
number of health-related disabilities with similar severity to older adults diagnosed with 
schizophrenia; and euthymic periods were associated with significant but incomplete 
improvement in functioning (Depp, Davis, Mittal, Patterson, & Jeste, 2006). Poor self-
reported quality of life has also been associated with significantly worse cognitive 
performance, in particular in areas of executive function and verbal abstraction (Dias, 
Brissos, Frey, & Kapczinski, 2008).  
In Australia the economic burden of BD from the direct costs related to treatment in 
the health sector and indirect individual costs was estimated to be between $3.97 and $4.95 
billion with consideration of the lifetime prevalence as 2.5% (Fisher, Goldney, Grande, 
Taylor, & Hawthorne, 2007). In the health sector, the highest excess costs were hospital 
inpatient services, followed by hospital outpatient services and specialist services. It has been 
suggested that the actual societal cost of BD stems from the indirect costs related to lost 
employment opportunities, decreases in work productivity and missed work due to the 
psychiatric illness or from caring for a family member with the illness. Compared to 
individuals without the illness, individuals with BD utilise mental health-care and non-mental 
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health care at higher rates and at higher costs (Bryant-Comstock, Stender, & Devercelli, 
2002). 
However, the lifetime impact of this illness is likely to be underestimated as BD is 
often associated with significant delays in reaching accurate diagnosis and therefore, longer 
time spent in the healthcare system. Over two-thirds of individuals are misdiagnosed, on 
average three to four times, before the correct diagnosis is reached. Most commonly, 
individuals are initially diagnosed with major depression or anxiety disorders (Singh & 
Rajput, 2006).  One reason is that individual may not report symptoms of hypomania needed 
for a diagnosis of BD-II as symptoms are milder in presentation and can occur without 
impairment in functioning (Singh & Rajput, 2006). In fact, the individuals who experience 
increased energy, elation and heightened activity may not consider these symptoms negative 
(Bowden, 2005). Additionally, the presence of a BD diagnosis may elude assessing clinicians 
when family history is not appropriately ascertained (Mitchell, Loo & Gould, 2010). Another 
reason that prospective studies have postulated is that the trajectory of BD begins long before 
the first hypomanic or manic episode and it is characterised by heterogeneous non-mood 
disorders (anxiety and behavioural) in childhood and early adolescence (Duffy, Alda, Hajek, 
Sherry, & Grof, 2010; Vieta, Reinares, & Rosa, 2011). These disorders then give way to the 
emergence of predominately depressive episodes in adolescence and any indication of 
elevation in mood is minor in comparison.  Therefore, the individual’s experience of 
hypomanic episodes, poor family history assessment and the heterogeneous trajectory of the 
illness may be reasons for delayed or inaccurate diagnosis.  
Delayed diagnosis of BD has been associated with a number of deleterious 
consequences as it is a disorder with an onset during adolescence or early adulthood where an 
individual’s emotional, psychosocial and educational development is critical (Macneil et al., 
2012) While this developmental period is prone to experimental substance use and risk-taking 
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behaviour, individuals at-risk of mood disorders are at an even greater risk of excessive 
substance use (Duffy et al., 2012). Excessive substance use leading to a diagnosable disorder 
has a significant negative impact on the clinical course and prognosis of individuals with BD. 
Comorbid substance use disorders (SUDs) have been associated with an earlier onset of BD, 
increase rapid cycling between polarities, an increase in the frequency of mixed and 
dysphoric subtypes, shortening of the euthymic period between episodes, higher number of 
episodes and delays in time to recovery (Salloum & Thase, 2000). Excessive alcohol use has 
also been associated with longer depressive episodes, while cannabis use has been associated 
with the duration of mania (Strakowski, DelBello, Fleck & Arndt, 2000). Individuals with 
comorbid SUDs are also diagnostically complex as bipolar symptoms such as, increases in 
risk-taking and disinhibited behaviour associated with hypomania, may be considered an 
outcome of excessive substance use (Do & Mezuk, 2013). Early detection of BD and 
appropriate treatment encompassing drug and alcohol treatment approaches would likely 
improve the clinical course and prognosis of the illness.  
Delays in diagnosis of BD also have a significant impact on the risk of suicide 
attempts and completed suicide. The lifetime rate of suicide amongst individuals with BD (I 
and II) has been estimated to be 19% compared 12% of individuals with major depressive 
disorder (MDD) (Rihmer & Kiss, 2002). An American epidemiological study showed that the 
odds ratio for suicide attempts amongst those with BD-II was 29.7 and 11.0 for MDD 
(Kessler, Borges, & Walters, 1999). Those with BD have a further risk of suicide as they not 
only experience major depressive episodes but they also may experience the energy derived 
from dysphoric-agitated (mixed) states to act on suicidal thoughts (Dilsaver, Chen, Swann, 
Shoaib, & Krajewski, 1994). The most effective approach in reducing the overall risk of 
suicide attempts and completed suicide has been shown to be lithium treatment (average of 
18 months). Meta-analytic results show that the overall risk of suicides and attempts are 5 
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times less than those without lithium treatment. Moreover, the ratio of attempts compared to 
completed suicide increased 2.5 times with lithium treatment, suggesting that suicidal acts 
were less lethal (Baldessarini & Tondo, 2003). The significant consequences of delayed 
diagnosis and misdiagnosis mean that early identification of the illness and early intervention 
is not only economically sensible but also crucial for prognosis, and for the well-being of the 
individuals and families involved.  
1.3. High-Risk Bipolar Offspring 
There has been a strong focus on identifying a bipolar prodrome in prospective 
studies using individuals at-risk of developing BD based on genetic loading (Malhi, Bargh, 
Coulston, Das, & Berk, 2014). As BD is a highly heritable condition first-degree relatives of 
individuals with BD have an increased risk of developing the condition itself (McGuffin et 
al., 2003). It is estimated that these relatives have a 14-fold increased risk of developing BD 
(Mortensen, Pedersen, Melbye, Mors, & Ewald, 2003); a 5-fold increased risk of developing 
MDD compared to the general population (Vandeleur et al., 2012); almost 4-fold increased 
risk of developing schizophrenia (Lichtenstein et al., 2009); and a 3-fold increased risk of 
having at least two psychiatric disorders (Perich, Lau, Hadzi-Pavlovic, Roberts, Frankland, et 
al., 2015). Additionally, a study of familial transmission of BD in a multi-generation registrar 
found that Biological children of parents with BD (high-risk offspring) have an estimated 20-
fold increased risk of developing a major mood disorder, including BD, and they have shown 
a greater prevalence of psychiatric diagnoses such as MDD, anxiety disorders and substance 
abuse disorders (Perich et al., 2015; Vandeleur et al., 2012; Hillegers et al., 2005; Wals et al., 
2001).  
High-risk offspring have also shown increased sub-clinical levels of psychopathology 
and functioning compared to control children. On a standardized parent-report measure, the 
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Child Behavior Checklist (CBCL) (Achenbach & Rescorla, 2001), high-risk adolescent 
offspring were rated as significantly more severe than controls on domains of 
anxious/depressed, attention problems, aggressive behaviour, and withdrawal problems and 
externalising and internalising problems (Giles, Delbello, Standford & Strakowski, 2007). 
Consistent with these findings, a study of preschool children of BD parents found that 
externalising problems, sleep problems and aggressive subscales were significantly greater 
than control children even after children with ADHD and Oppositional Defiant Disorder 
(ODD) were excluded from the sample (Maoz, Goldstein, Axelson, Fan, Hickey, et al., 
2014).  
There have been three prior meta-analyses conducted on the risk of mental illness in 
offspring of parents with significant mental illness. The first meta-analysis (Lapalme, 
Hodgins & Laroche, 1997) to investigate those at risk for a broad range of psychopathology 
was published in 1997, finding that in comparison to control children, high-risk children of 
parents with BD were almost three times more likely to develop any disorder and four times 
more likely to develop BD. However, they did not find significant differences between these 
groups in terms of MDD and non-mood disorders.  
More recently, Rasic and colleagues (Rasic, Hajek, Alda & Uher, 2013) combined 
published data on parents with schizophrenia, BD and MDD and found that high-risk 
offspring had a three and a half-fold increased risk of developing the same disorder as their 
parents compared to a control group. The third meta-analysis estimated the incidence of both 
MDD and BD in first-degree relatives of probands diagnosed with MDD or BD (Wilde et al., 
2014). For first-degree relatives of BD probands, the odds of developing MDD were two and 
a half-fold and almost eight-fold odds of developing BD when compared to control 
individuals.   
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Such findings suggest that first-degree relatives of individuals with BD provide a rich 
basis for prospective studies to follow developmental trajectories of a bipolar prodrome 
(Doucette et al., 2014). There has been a substantial movement towards a clinical staging 
model of BD. The premise of a staging model for BD follows that of internal medicine 
(cancer) whereby illness progression can be identified in clear phases that each contain 
specific features (Berk, Berk, Dodd, Cotton, Macneil, et al., 2014).  In BD, a latency stage 
has been proposed whereby individuals, usually first-degree relatives, are identified at high 
risk for BD but are either asymptomatic or manifest non-mood symptomatology. The early 
stages of the illness are then identified by the first or first few episodes of either polarity. 
Individuals who are accurately diagnosed and treated in the early stages are shown across 
studies to have better functioning and recovery (Kapczinski, Magalhaes, Balanza-Martinez, 
Dias, Frangou, et al., 2014). Duffy and colleagues (Duffy et al., 2014) have proposed a 
sequential transition from non-specific psychopathology, to depressive episodes, and then 
hypomania or mania episodes in early adulthood. Using the proposed staging models, 
intervention is hypothesised to be more effective when delivered during early stages of 
illness, or as early as the latency stage (Berk et al., 2014). 
1.4. Gene-Environment Factors 
One of the main difficulties in early detection and prevention of bipolar disorder is 
that there is insufficient knowledge of the causative, pathophysiological and protective 
factors (Brietzke, Mansur, Soczynska, Powell, & McIntyre, 2012). Recent findings from the 
largest American family study of BD have begun to identify the distinct heritability pathways 
of the disorder (Merikangas et al., 2014; Vandeleur, Merikangas, Strippoli, Castelao, & 
Preisig, 2014). Results demonstrated specificity in the familial aggregation of mania, major 
depressive episodes (MDEs) and psychosis. There was no cross-transmission of mania and 
MDEs, psychosis and mania, and psychosis and MDEs, suggesting that these episodic states 
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may represent distinct underlying pathways of the disorder rather than increasingly severe 
manifestations of a common disorder (Merikangas et al., 2014).  
In spite of the familial nature of the illness and the promising findings in clinical 
staging research not all high-risk offspring go on to develop BD suggesting an environmental 
contribution. Twin studies in bipolar research have enabled genetic and environmental factors 
to be differentiated (Barnett & Smoller, 2009). The concordance rates for BD are 
significantly higher in monozygotic (identical) twin pairs than among dizygotic twin pairs. 
The concordance rate for monozygotic twins has been estimated to be between 38.5% and 
43% (Kieseppa, Partonen, Haukka, Kaprio, & Lonnqvist, 2014; Craddock & Jones, 2001; 
Kendler et al., 1995; McGuffin et al., 2003). This is compared with dyzgotic twins where 
concordance rates have been estimated to be between 4.5% and 5.6% (Kieseppa et al., 2014; 
Kendler et al., 1995; McGuffin et al., 2003). Since concordance rates from twin studies are 
far from 100% and not all high-risk relatives develop mania, psychosis or MDEs, genetic 
susceptibility is not sufficient cause for the development BD. In fact, in a recent review 
(Uher, 2014) that compared studies of molecular genetic data and twin-based heritability 
estimates found that genetic variants account for an even smaller proportion of variance than 
twin studies suggest. 
The development of BD is likely better understood as a complex interaction between 
genetic susceptibility and environmental influences (Craddock & Jones, 2001). In this model, 
one or more genetic variants and one or more environmental influences interact to contribute 
to the development of the illness whereby genetic susceptibility influences the probability of 
environmental exposure (Uher, 2014).  Environmental influences then contribute to the 
expression and progression of the disorder (Alloy et al., 2005). The mechanism by which 
genes and the environment interact is through the process of epigenetics. This process 
involves changes in gene expression and function due to interactions with external factors, 
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without changing the underlying DNA sequence. This process is mediated primarily though 
changes in the DNA mythylation and chromatin structure (Rutten & Mill, 2009). This 
epigenetic process is important for normal cellular development and differentiation, allowing 
long-term regulation of gene function (Henikoff & Matzke, 1997).  
One important example is the role of stress in altering neurotransmission and synaptic 
plasticity in brain areas involved in the hypothalamic–pituitary–adrenal axis (HPA axis), a 
significant neuroendocrine system that regulates stress responses, digestion and the immune 
system (Stankiewicz, Swiergiel, & Lisowski, 2013). Associations found between childhood 
adversity (sexual abuse, physical abuse, emotional/psychological abuse, neglect, parental 
death, and bullying) and psychosis outcome have been posited to be the result of an 
epigenetic process involving genetic vulnerability and chronic stress (Schmitt, Malchow, 
Hasan, & Falkai, 2014). In a large meta-analysis (Varese et al., 2012) of prospective cohort 
studies and large-scale cross-sectional studies of high-risk individuals investigated the 
association between childhood adversity and psychotic symptoms or illness. Results revealed 
that patients with psychosis were almost three times more likely to have been exposed to 
childhood adversity than control individuals. The estimated attributable risk of experiencing 
an early life adversity or trauma was estimated to be between 16%-47%, indicating that 
childhood adversity was strongly associated with increased risk for psychosis (Varese et al., 
2012). 
1.5. Models of Stress 
Stress has been identified as a potential target for bipolar prevention as it is postulated 
that stress triggers the first bipolar episode and has been associated with a worse clinical 
course (Bender & Alloy, 2011; Horesh, Apter, & Zalsman, 2011). Stress may be understood 
as the result of perceived imbalance between the demands on the individual and their ability 
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to cope with the demands (Lazarus & Folkman, 1984). The impact of stress is conceptualised 
as the accumulation of minor day-to-day difficulties in combination with significant negative 
life events (Ostiguy et al., 2009). It becomes chronic when such exposures to stressors 
become long-term and such exposure do not have clear time boundaries. Hammen and 
colleagues (Hammen et al., 1987) found that chronic stress predicted lower school and social 
functioning even when accounting for maternal diagnosis of MDD.  
There are several models that conceptualise the impact of stress on subsequent onset 
of psychiatric disorders. The stress-diathesis model hypothesises that the greater the 
individual’s innate vulnerability for developing a particular disorder, the less environmental 
stress is required to trigger illness. Until a critical amount of stress is reached where an 
individual is unable to manage, the genetic vulnerability is considered latent and people will 
generally function normally (Grunebaum et al., 2006; Walker & Diforio, 1997). Post’s (Post, 
2007) kindling hypothesis also posits that major life stress is required to trigger initial onsets 
and recurrences of mood episodes. However, this hypothesis goes further by stating that 
subsequent episodes become less reliant on the trigger of a stressor and may eventually occur 
independently. Likewise, the stress sensitisation hypothesis states that the first episode of 
illness (generally depression) sensitises an individual to stress and for each subsequent 
episode less stress is required to act as a trigger (Shapero et al., 2014).  
Results of a three-year follow-up study using retrospective data from 33, 735 eligible 
adults from the National Epidemiologic Survey on Alcohol and Related conditions 
(NESARC) found that compared to individuals who experienced low-stress at baseline, high-
stress individuals who experienced personal loss, financial instability and economic 
difficulty, were associated with higher likelihood of first-onset manic episode or a recurrent 
manic episode (Gilman et al., 2015). The association of these stressors remained independent 
of a history of childhood abuse and maltreatment and economic disadvantage, which were 
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also associated with a first-onset and recurrent manic episode. Notably, significant 
interactions between childhood and adult stressors in prediction of first-episode mania onset 
were posited to support a stress sensitisation model whereby adult adversity substantially 
increased the risk of mania onset among individuals who also experienced childhood 
adversity (Gilman et al., 2015).   
1.6. Stress and High-Risk Offspring 
High-risk offspring of parents with BD tend to experience more stressful life events 
(SLES) than control offspring even when controlling for the presence of mood disorders 
(Ostiguy et al., 2009). Using the UCLA Life Stress Interview for episodic and chronic stress, 
Ostiguy and colleagues (2009) found that high-risk offspring in adolescence and young 
adulthood were three times more likely to experience a moderate to severe negative life event 
in the 12 months prior to assessment than control offspring of the same developmental stages. 
Specifically, high-risk offspring were almost four times more likely to experience a moderate 
to severe interpersonal stressful life event. Among interpersonal domains that were associated 
with chronic stress, high-risk offspring experienced significantly greater stress than controls 
in the area of family relationships. Of the non-interpersonal domains, high-risk offspring 
reported greater levels of stress in the areas of finances, health of family members and 
personal health (Ostiguy et al., 2009).  
The impact of overall SLEs on the increased risk of psychopathology in high-risk 
offspring has been shown to remain significant in spite of accounting for the progressive 
decay over time of the adverse impact. Hillegers and colleagues (Hillegers et al., 2004) found 
that irrespective of an annual 25% decay of impact, SLEs were significantly associated with 
an approximate 10% increased risk of mood disorder per stressful life event. This finding 
remained strong, even when familial loading for BD and gender were adjusted. 
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Specifically, in line with aforementioned Post’s (2007) kindling hypothesis and the 
stress sensitisation model, the significance of SLE on the development of psychopathology 
appears to be more strongly associated with first-onset bipolar episodes in high-risk offspring 
rather than recurrences (Kemner, Mesman, Nolen, Eijckemans, & Hillegers, 2015; Wals et 
al., 2005). In a 14-month follow-up study of high-risk bipolar offspring, negative life events 
that were associated with the individual’s behaviour (dependent), and were rated severe in 
their impact on the individual, tended to precede the first onset of MDE rather than 
recurrences (Wals et al., 2005). This effect was also found with the accumulation of 
significant positive life events, as well as negative life events. Significant positive life events 
such as relocating overseas that had a substantial impact on the individual’s life, were 
associated with the first mood disorder onset. The association between life events and episode 
onset became less pronounced, although still significant, with recurrent mood episodes 
whereby the number of prior episodes became a significant predictor of recurrent ones (Wals 
et al., 2005).  
The relationship between genetic vulnerability and the experience of environmental 
stressors in high-risk offspring may also be explained by the increasing evidence suggesting 
that these individuals have higher stress sensitivity and a lower tolerance baseline compared 
to the general population (Goodyer, Tamplin, Herbert, & Altham, 2000). Higher levels of 
stress sensitivity and lower baseline tolerance may influence an individuals’ experience of the 
stressful event. These differences have been postulated to indicate vulnerability for mood 
disorders (Ellenbogen, Hodgins, Walker, Couture, & Adam, 2006; Ellenbogen, Santo, 
Linnen, Walker, & Hodgins, 2010; Ostiguy et al., 2009).  
Ellenbogan and colleagues (2006) demonstrated that high-risk adolescent offspring 
had higher daytime levels of salivary cortisol, indicating activation of the HPA system, in 
their natural environment compared to offspring of parents without psychiatric disorder. The 
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difference in cortisol level was demonstrated after awakening and remained throughout the 
day becoming less pronounced in the evening. These findings were independent of clinical 
symptoms of psychopathology and several confounding variables including oral 
contraceptives, moderate to heavy cigarette smoking, food intake and compliance with the 
protocol. The results suggest that independent of existing mental health issues, the stress 
response system of high-risk offspring were activated at higher levels, resulting in higher 
stress sensitivity, in their natural environment. However, there were no differences in cortisol 
levels in response to a laboratory stress induction test involving a 5-minute public speech and 
5-minute mental arithmetic performed in front of audio-video equipment and confederates. 
The authors posited that the absence of difference in stress reactivity may be due to the type 
of stress paradigm measured in the study, as the task centred on only achievement-related 
stress. Therefore, it may be important to consider the type of stressor implicated in the stress 
reactivity response in these individuals.  
Ostiguy and colleagues (Ostiguy et al., 2011) examined whether chronic and episodic 
interpersonal stress moderated the relationship between elevated cortisol levels, indicating 
HPA dysregulation, and risk for a mood disorder, determined by having a parent with BD. 
The study controlled for lifetime mood disorders and current non-mood disorders in offspring 
that may be associated with HPA dysregulation. Saliva samples were gathered from high-risk 
and control offspring seven times over three consecutive days in their natural environment. 
First findings reported that high-risk offspring demonstrated higher levels of daytime cortisol 
than control offspring; supporting that high-risk offspring have higher baseline stress 
sensitivity than control offspring.  
Of interest, those in the high-risk group who experienced high levels of interpersonal 
chronic stress 12 months leading up to assessment exhibited higher HPA axis reactivity 
following awakening in the mornings than high-risk offspring who reported low levels of 
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chronic interpersonal stress. Similar findings were reported for episodic interpersonal stress, 
with high-risk offspring experiencing more severe episodic interpersonal stress exhibiting 
higher cortisol levels than those who experienced mild episodic interpersonal stress. In 
comparison, there was no association between chronic stress and cortisol levels in control 
offspring after wakening. These findings posit that high-risk offspring not only have higher 
baseline stress sensitivity than control offspring, they also experience significantly greater 
stress as an outcome of interpersonal relationships. Interpersonal stress is then associated 
with an even greater activation of stress response system within these high-risk individuals, 
suggesting that such individuals may be at further risk of developing psychopathology 
(Ostiguy et al., 2011) 
1.7.  Family Environment and Psychopathology 
The family environment may be one such environmental and interpersonal stressor 
that interacts with genetic susceptibility in high-risk offspring groups. To better understand 
the relationship between the family environment and developmental psychopathology, there 
has been a call in the past decade to integrate a family systems approach (Davies & Cicchetti, 
2004).  The objective of this approach is to gain a rich characterisation of the complex 
interaction among relationships and individuals in the whole family unit (Cox & Paley, 2003; 
Davies & Cicchetti, 2004). It posits that the adaptive and maladaptive value of a child’s 
behaviour cannot be entirely understood in isolation and it must be evaluated as an attempt to 
respond to challenges and changes that occur in the whole family system (Cox & Paley, 
2003). As such, it is important to examine the impact of the family system as a whole on 
children’s emotional and psychological adjustment.   
The Circumplex Model of family systems was established to integrate common 
dimensions of family profiles that may be utilised in both theory and practice (Olson, 1989). 
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Family cohesion and adaptability have been identified as key profiles in this model. Family 
cohesion is defined as the emotional bonding between family members that seeks balance 
between independence and togetherness of its members. Families with balanced cohesion 
exhibit relatively warm, connected and harmonious relationships (Davies, Cummings, & 
Winter, 2004). However, very high levels of cohesion indicate an enmeshed family system 
where members are extremely dependent on one another with a lack of individual 
separateness, and they are highly reactive to other family members. Very low levels of 
cohesion suggest a disengaged family system whereby members lack emotional attachment to 
one another and there is limited engagement between members of the family (Olson, 2000).  
Family adaptability is characterised by the balance between family stability and 
flexibility. It focuses on the family’s ability to change leadership roles, boundaries and 
responsibilities in response to developmental or environmental changes (Olson, 2000).  
Families with very high levels of adaptability suggest a chaotic family style where boundaries 
are unclear and leadership is limited; whereas very low levels of adaptability suggest a rigid 
family style where one member is highly controlling and there are limited negotiations.  
Findings from a study of 221 children and their parents have shown that an enmeshed 
family profile was a significant predictor of internalising and externalising symptoms in 
children, whereas, family disengagement was more consistently associated with child 
externalising behavioural problems. The child’s insecurity in the relationship between parents 
partially mediated associations between family profiles (enmeshment and disengagement) 
and children’s psychological symptoms one year later (Davies, Cummings & Winter, 2004). 
The authors postulated that these associations might be explained by the family’s response to 
the child’s thoughts, feelings and behaviour. Disengaged families were hypothesised to 
promote dismissive patterns of coping and response and enmeshed families were postulated 
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to emotionally include children into family and parental difficulties, sensitising children to 
worry and distress.  
A study of the family environment in early-onset psychosis children and adolescents, 
compared individuals aged between 9 and 17 years old who demonstrated positive symptoms 
of psychosis with healthy control children of the same age range (González-Pinto et al., 
2011). Findings indicated that family history of psychosis was significantly associated with 
early-onset psychosis and that family environment was perceived as more negative among 
children diagnosed with early-onset psychosis than control children. Notably, negative family 
environment, rated as higher levels of conflict, moral-religious emphasis and control, 
increased risk of psychosis independent of family history of psychosis. Conversely, positive 
family functioning rated as higher levels of cohesion, intellectual-cultural orientation and 
active-recreational orientation, had a significant protective effect on the presence of 
psychosis. Particularly, higher levels of cohesion were associated with lower risk of 
psychosis (Gonzalez-Pinto et al., 2011). These findings indicate that the family environment 
is a potential risk factor as well as a possible protective factor against the development of 
psychopathology and psychiatric illness.  
1.8. Characteristics of Families with Bipolar Disorder 
A seminal theory provided by Moltz (1993) hypothesised that the illness-related 
behaviours of the family member with BD may result in psychological consequences for 
other members.  Children may be particularly affected by the instability in parenting where 
the parent’s emotional availability becomes inconsistent due to the episodic nature of the 
illness. Parenting roles may be redistributed amongst family members or resources outside 
the family may be enlisted. The hierarchy within the family may also change with one parent 
ill and the other parent becoming the carer as well as the sole-parent. Moltz (1993) also 
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hypothesised that the cyclical, and at times unpredictable nature of the illness presents an 
additional complexity for the children in these families as they attempt to predict changes in 
family functioning. Such anticipation may result in children developing hypervigilence and 
sensitivity towards stress and changes in others.  
In a family systems approach, an episode of illness may create disruptions in the 
functioning of the family system that lead to increased conflict, dysfunctional patterns of 
interaction, uncontrolled expressions of negative affect, greater enmeshment and loosening of 
boundaries (Hooley & Parker, 2006). However, the degree to which illness-related 
disruptions impact on the family system has been suggested to depend upon the family’s 
capacity to adaptively self-organise and respond flexibly to change (Cox & Paley, 2003). As 
such functioning of the family environment may be considered to encompass the family’s 
level of cohesion, flexibility to change, organisation and expressiveness.  
The first known study to characterise the environment in families where a parent has 
BD was Chang and colleagues (Chang, Blasey, Ketter, & Steiner, 2001). Fifty-six children 
between the ages of 6 and 18 years old were recruited from biological parents with a BD-I or 
BD-II diagnosis. Both parents and children were evaluated with structured clinical interviews 
to ascertain clinical psychopathology. To evaluate family functioning, parents were asked to 
complete the Family Environment Scale (FES; Moo and Moos, 1994). This scale evaluates 
the family in ten different categories: cohesion, expressiveness, conflict, independence, 
achievement orientation, intellectual cultural orientation, active recreational orientation, 
moral religious emphasis, organisation and control. Results were compared to the FES 
normative data as no comparison group was included. Findings reported lower cohesion and 
higher levels of conflict and control within BD families compared to population means. They 
were also characterised by lower independence (amongst family members), achievement 
orientation and organisation. 
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Following from Chang et al.’s (2001) study, Romero and colleagues (Romero et al., 
2005) were the first known study to investigate these objectives using a comparison group of 
families with parents without any psychiatric disorder from the same communities. In this 
study, one parent from each family completed the FES and results were controlled for group 
socio-economic differences. Partially consistent with Chang et al.’s (2001) study, findings 
reported lower cohesion in BD families; however, they also observed lower expressiveness. 
Families with two parents with BD scored slightly but significantly higher on cohesion than 
families with one parent with BD. Within the families where a parent has BD, they found no 
group differences in family functioning between families where at least one child had BD and 
families without BD children. When data was again compared to the FES normative data, 
results were consistent with Chang et al. (2001). The authors suggest that the differences in 
results gained from using a control family group compared to the normative data may be 
attributed to the different lifestyles and cultural norms across different regions.   
More recently, two culturally diverse groups have continued to characterise and 
compare family environment and interactions between families with at least one parent with 
BD and families without psychiatric illness. In a recent British study (Barron et al., 2014), the 
family environment of 16 BD families and 23 control families with offspring aged between 4 
and 16 years old were compared. Using the parent-reported FES, findings showed that 
general problems in the family environment were associated with having a parent with BD 
and total number of children in the family (independent of parent illness).  Specifically, BD 
families and larger families rated significantly higher levels of conflict. However, only BD 
families scored significantly lower on expressiveness, intellectual-cultural orientation, active-
recreational orientation and organisation.   
Similar results were found by Ferreira and colleagues (2013) in a Brazilian sample of 
47 BD families and 30 control families where children were aged between 6 and 17 years old. 
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Using the same parent-reported FES measure, BD families were characterised by higher 
levels of conflict and lower family cohesion, organisation, intellectual-cultural orientation, 
active-recreational orientation and moral-religious emphasis. Unlike findings from the above 
study (Barron et al., 2014) results did not indicate differences in expressiveness.  Ferreira et 
al. (2013) further separated the BD families into two groups; the first group consisted of high-
risk offspring who have been diagnosed with a range of psychopathology (mood disorders, 
anxiety disorders, behavioural disorders) and the second consisted of high-risk offspring 
without psychopathology. As it may be expected, BD families with the added difficulties of 
having at least one child with a diagnosed psychiatric disorder reported lower levels of 
cohesion and higher levels of conflict compared to BD families with children without 
psychopathology and control families. These families also had lower levels of achievement 
orientation, intellectual-cultural orientation and active-recreational orientation. Such results 
suggest that having a child with psychopathology may place further stress on the family 
functioning that is already impacted by the bipolar illness of the parent.  
1.9. Family Functioning and Child Psychopathology in Families with Bipolar 
Aforementioned research into the characterisation of the family environment has led 
to common themes in defining family functioning. Such themes include family’s level of 
cohesion and conflict, expressiveness, flexibility to change and the organisational structure of 
the family. Although preliminary findings from Chang et al. (2001) reported no association 
between the level of family functioning and children’s Axis I disorders, Romero et al. 
(Romero et al., 2005) found a correlation between children’s overall function, as measured by 
the Children’s Global Assessment Scale (CGAS; Shaffer et al., 1983), and levels of family 
cohesion. Du Rocher Schudlich and colleagues (2008) further investigated the association 
between parent mood disorder, family conflict and functioning (problem-solving and 
communication) and offspring’s risk of BD. The authors found an indirect association 
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between parent mood disorder and child’s risk of BD through impaired family functioning 
(communication and problem-solving) via increased family conflict. Further, findings 
indicated that having a parent with a mood disorder did not have a direct effect on the level of 
conflict within the family home. Increased level of conflict appeared to develop from 
negative family functioning characterised by deficits in problem-solving and communication 
(Du Rocher Schudlich et al., 2008).  
The study included a sample of 272 families with either or both parents having a 
diagnosis of BD, and parents without a history of psychiatric disorder. Children were aged 
between 5 and 17 years old with 37% (100) of these children having a diagnosis of BD. 
Results from parent-reported measures showed that compared to families where one parent 
has BD or families without psychiatric history, both parents having BD was related to 
significantly worse family functioning in areas of problem-solving and communication. 
Conflict levels were not directly associated with parental mood disorder; however, it was 
related to child diagnosis of BD. It appeared there were significant indirect effects between 
parental mood disorder and levels of conflict through increased family functioning problems 
(Du Rocher Schudlich et al., 2008). Therefore, difficulties in problem-solving and 
communication were significant pathways between parental mood disorder and family 
conflict, with conflict further associated with offspring diagnosis of BD.  
Family functioning revealed a significant direct path to children’s depressive 
symptoms that included depression in offspring with BD, whereas family functioning showed 
a negative path to manic symptoms after controlling for levels of conflict (Du Rocher 
Schudlich et al., 2008). However, the effect of family functioning on child psychopathology 
was nonspecific as functioning was equally impaired across families where children had BD, 
depression, Attention Deficit Hyperactivity Disorder (ADHD) and Oppositional Defiant 
Disorder (ODD). Bidirectional pathways between child diagnoses, family functioning and 
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levels of conflict were also explored. Findings showed that the effect of conflict on the 
children’s BD remained large, whereas the effect of the children’s BD on family conflict was 
insignificant. Furthermore, children’s BD diagnoses did not uniquely contribute to decreased 
family functioning after controlling for other child psychopathology (Du Rocher Schudlich et 
al., 2008). These results suggest that problems in family problem-solving and communication 
related to parental mood disorder is associated with a number of child psychopathology, not 
just conveying increased risk of BD.  
More recently, the association between family functioning and child psychopathology 
was further investigated through identifying the moderating effects of offspring age and 
gender (Freed et al., 2015). Parent-reported family functioning (cohesion, expressiveness and 
conflict) was measured for 117 offspring aged between 5 and 18 years old of 75 parents with 
BD. Preliminary findings revealed that higher family conflict and lower cohesion were both 
significantly correlated with higher internalising and externalising problems as measured on 
the Child Behaviour Checklist (for ages 6-18 years) (CBCL/6-18). Lower family 
cohesiveness was also associated with pre-existing mood disorders in offspring.  Moderation 
analyses indicated that the association between lower family cohesion and internalising 
problems was stronger for younger offspring compared to older offspring. Further, higher 
levels of family conflict and the presence of mood disorder were associated in younger males 
but not in older males or in females. These results suggest that younger offspring, in 
particular younger males in the family, have more difficulty coping with poor family 
functioning. This is supported by investigations conducted on the gender differences in 
depression severity and perceived family functioning where men were posited to be restricted 
by gender norms and expectations regarding communication and expression of affect (Febres, 
Rossi, Gaudiano, & Miller, 2011). Gender was found to moderate associations between 
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depression severity and family functioning in areas of problem-solving, communication 
affect responsiveness and behaviour control.  
The above findings suggest that in high-risk bipolar literature family stress and 
dysfunction may be a significant risk factor that interacts with a genetic predisposition to 
influence the expression of certain psychopathology in high-risk offspring. As such, 
genetically high-risk children who experience ongoing family dysfunction may be considered 
at additional risk for the development of a range of psychopathology. 
1.10. Parental Bonding and Bipolar Disorder 
In addition to the wider family system, the relationship between the parent and child 
may be a potential source of interpersonal conflict and stress in families where a member has 
a psychiatric illness. Parker (1979) characterised parental bonding through two dominant 
behaviours, ‘care’ and ‘protection’.  Parental care involves the level of warmth and affection 
displayed by the parent to their child in contrast to their level of rejection and coldness. 
Parental protection involves the level of excessive control in contrast to the degree of 
permitted autonomy and freedom (Parker, Tupling, & Brown, 1979). These attachment styles 
in childhood have been associated with general psychopathology in adulthood. 
A longitudinal study of 1,700 children found that those who perceived their parents as 
almost always emotionally neglectful and controlling had twice the increased odds of 
developing a psychiatric disorder by 15 years old compared to children who perceived their 
parents as having ‘typical’ parental styles (Young, Lennie, & Minnis, 2011). In adolescents, 
female offspring tend to experience internalising difficulties in relation to greater negative 
perception of parental style, parental psychopathology and paternal emotional availability; 
while externalising difficulties in male offspring were associated with their perception of high 
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levels of parental control and lower levels of parental acceptance (Bosco, Renk, Dinger, 
Epstein & Phares, 2003).  
Findings from a national comorbidity survey reported that a lack of parental care was 
most consistently associated with a wide range of adult psychopathology with dysfunction in 
maternal attachment more consistently associated with adult psychiatric disorders in general 
(Enns, Cox, & Clara, 2002). Investigations into the relationship between parental bonding 
and specific symptoms of depression and anxiety in young adults revealed that low levels of 
parental care were associated with generalised fear. Specifically, low levels of maternal care 
were associated with negative self-beliefs and negative social interactions (Meites, Ingram, & 
Siegle, 2012). When comparing parental bonding in patients with BD or schizophrenia and 
control individuals, BD patients reported significantly higher parental overprotection during 
childhood and early adolescence compared with the other two groups; and lower parental 
care scores compared to the control group (Gomes et al., 2015). In regard to the impact on 
suicide and suicide attempts in a psychiatric adolescent sample, lower parental care was 
associated with a history of suicide attempts in individual who had previously attempted 
suicide; whereas, lower parental care was not associated with the risk of suicide in 
individuals without suicide histories or those who solely experienced suicidal ideation. The 
association between parental care and a history of suicide attempts remained significant even 
after accounting for emotion dysregulation and beliefs of worthlessness. Parental 
overprotection was not associated with suicide behaviour (Saffer, Glenn, & Klonsky, 2015).  
Early investigations using the PBI amongst offspring of parents with BD found no 
group differences in parental bonding compared to control parents (Joyce, 1984; Parker, 
1979). However, a more recent study (Reichart et al., 2007) found that although offspring of 
mothers with BD perceived their mothers as more emotionally warm than their non-bipolar 
fathers, offspring of fathers with BD perceived their father as significantly more rejecting and 
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less emotionally warm than their non-bipolar mothers. Further, results indicated that existing 
psychopathology in the offspring was influential in their perceptions of parental bonding. 
Offspring with BD perceived their parents as more rejecting than offspring without 
psychiatric illness, while offspring with unipolar depression perceived their fathers as less 
emotionally warm than control offspring. In addition, severity indicators of parental illness 
(number of hospitalisations, age of onset and psychiatric disorder of the co-parent) did not 
predict perceptions of parental bonding.  
A recent study (Doucette et al., 2014), attempted to elucidate the complex association 
between parent-child relationships and the risk of mood disorder in children of parents with 
BD and to determine the interaction of child temperament and life stress on this association. 
The sample included 233 high-risk offspring from 116 parents with BD with approximately 
half of the parents diagnosed with BD-I and the other half diagnosed with BD-II. A 
comparison group was not included in the study. Findings revealed that perceived maternal 
neglect in childhood was a significant predictor of mood and anxiety disorders in high-risk 
offspring. Perceived maternal neglect remained a significant predictor even after accounting 
for the duration of exposure to parental illness in early life, the temperament of the offspring 
and life stress. Notably, maternal neglect and its association with offspring psychiatric 
disorders were not dependent on the presence of BD illness. The authors posited that 
perceived maternal neglect is an important risk factor in predicting mood disorders in 
vulnerable children regardless of whether the mother experiences a mood disorder.  
In the same study (Doucette et al., 2014) offspring temperament, specifically 
emotionality did not interact with perceived maternal neglect to predict mood disorder, 
however, perceived maternal neglect was strongly associated with offspring emotionality. 
Furthermore, longer duration of exposure to parental bipolar illness during the first decade of 
life was associated with higher emotionality in offspring. This finding suggests that the 
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duration of exposure to parental illness in early life may affect the level of stress sensitivity in 
later childhood and adolescence. In addition, offspring with higher levels of emotionality and 
who experienced more negative life events were at greater risk of developing a mood 
disorder. Results from this study provide support for the predictive role of environmental 
factors, in particular parent-child relationships and stressful life events, on the risk of 
psychopathology in high-risk children.  
1.11. Summary of the Current Study 
Given the high heritability of BD, research with first-degree relatives of individuals 
with BD can provide valuable data  on risk factors that may contribute to the onset of the 
disorder. As not all high-risk offspring go on to develop BD and clinical levels of 
psychopathology, and concordance rates from twin studies are not 100%, BD may be better 
understood as a complex interaction between a genetic vulnerability and environmental 
stressors.  
Stress is one area in which the gene-environment interaction is demonstrated. There 
has been some indication that external environmental stressors moderate the relationship 
between elevated cortisol levels and risk of developing psychopathology (Uher, 2014). 
Specifically, high levels of interpersonal stress are associated with even greater activation of 
the stress response system within high-risk individuals leading to increased risk of developing 
a mood disorder (Ostiguy et al., 2011; Ostiguy et al., 2009). Having a parent with a 
psychiatric illness may be considered an ongoing stressor that has a significant influence on 
the psychological development of the children in the household. High-risk offspring associate 
their family relationships with greater levels of chronic stress compared to other interpersonal 
domains (Ostiguy et al., 2009). Even among the non-personal domains such as finances, 
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health of family members and personal health can have a deleterious impact on the family 
system.  
These findings are not surprising in households where one parent suffers from BD. 
Illness-related behaviours may cause a number of consequences affecting family functioning 
including absent parenting during illness (or care-taking of the ill spouse), family debt 
incurred from consequences of a manic episode, loss of or reduced employment and loss of 
family and personal reputation (Hooley & Parker, 2006). Such consequences are likely to 
contribute to higher levels of conflict among multiple family relationships. Anticipation of 
change and conflict may lead children in these families to develop hypervigilence and 
sensitivity towards stress (Moltz, 1993).  
Thus far, there have been two distinct areas of high-risk offspring literature that have 
attempted to characterise the environment of families with BD. One area is characterising the 
family environment through the functioning of the family unit. In families where a parent has 
BD, the family functioning is consistently characterised as having lower levels of cohesion 
and higher in levels of conflict compared to families where parents have no psychiatric 
history (Barron et al., 2014; Chang et al., 2001; Romero et al., 2005). Amongst bipolar 
families, greater levels of conflict and even lower levels of cohesion were observed where at 
least one child was also diagnosed with a mental health disorder (Ferreira, 2013). These 
findings are unsurprising given that having more than one family member with a psychiatric 
illness would place further stress on family functioning. In particular, parental mood disorder 
has been negatively associated with family communication and problem-solving and in turn, 
these functioning factors are associated with general levels of psychopathology in offspring 
(Du Rocher Schudlich et al., 2008).  
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The second area of study is the parent-offspring attachment captured by parental 
bonding. Although early findings suggest no differences in parental bonding amongst parents 
with BD and those without psychiatric histories (Joyce, 1984; Parker, 1979), more recent 
studies have found that parental attachment styles in childhood have been associated with a 
range of psychopathology in adulthood (Enns, Cox & Clara et al., 2002; Gomes et al., 2015; 
Meites, Ingram & Siegle, 2012; Saffer Glenn & Klonsky, 2015). Even when severity of 
parental illness was accounted, perceived maternal neglect in childhood has been associated 
with a greater risk of mood disorders and anxiety disorders in adulthood amongst high-risk 
offspring (Doucette et al., 2014). Compared to control offspring, high-risk offspring with a 
diagnosis of BD reported higher levels of parental rejection and lower parental care, and 
high-risk offspring with unipolar depression reported lower levels of paternal warmth 
(Reichart et al., 2007).  These findings indicate that early perception of parent attachment is 
associated with psychopathology in adulthood.  
1.12. Study 1 
1.12.1. Rationale for Study 1  
Study 1 consists of a meta-analytic analysis investigating the prevalence rates of 
psychopathology among offspring of parents with BD. Seminal findings of Lapalme and 
colleagues (1997) found that children of parents with BD are two and a half times more likely 
to develop a mental disorder and four times more likelt to develop a mood disorder than 
children of parents without BD. There were no group differences found in the risk of non-
mood mental disorders such as anxiety disorders and behavioural disorders. Althought these 
meta-analytic findings were seminal, they require updating given the extent of published data 
in the past 19 years. More recently, Rasic and colleagues (2013) conducted an extensive 
study that aimed to quantify non-specific familial risk across a range of mental health 
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diagnoses. They found that offspring of parents with BD had a four times relative risk of 
developing BD, two times relative risk of having major depression, and almost two times 
relative risk of having an anxiety diagnosis or disruptive behavioural diagnosis (Rasic et al., 
2013). However, the authors excluded studies where the mean age of offspring was under 10 
years old. Unlike Rasic et al. (2013) Study 1 sought to capture risk of psychopathology 
through a broader developmental period, from early childhood to early adulthood, to capture 
early manifestations. Furthermore, the present meta-analysis excludes studies that did not 
also report a control offspring group. Additionally, Study 1 differs from Wilde and colleagues 
(2014) by estimating the risk of a broader range of non-mood psychopathology. 
In spite of three existing meta-analyses conducted on the risk of mental health 
disorders in high-risk offspring of bipolar parents (Lapalme, Hodgins, & LaRoche, 1997; 
Rasic, Hajek, Alda & Uher, 2013; Wilde et al., 2014), the current meta-analysis differed from 
previous reports in that it i) included studies which reported prevalence in early 
developmental periods (<10 years old); ii) examined the relative risk of a broad range of 
psychopathology; and iii) only includes studies that also reported control offspring groups. 
1.12.2. Aims of Study 1 
The aim of Study 1 was to determine the prevalence rates of mental health disorder in 
high-risk offspring of parents with BD using a meta-analytic approach. The review was 
aimed to provide an empirical update on the meta-analysis conducted in 1997 (Lapalme, 
Hodgins, & LaRoche, 1997). It examines the prevalence of mood and non-mood disorders in 
high-risk offspring compared to control offspring. In addition, Study 1 seeks to investigate 
group differences in dimensional psychopathology as reported in the literature. Since the 
seminal meta-analytic study (Lapalme, Hodgins, & LaRoche, 1997), there has been a number 
of published cross-sectional and prospective studies that report on rates and risks of a range 
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of psychopathology in high-risk offspring compared to that of control offspring. The 
methodology of these studies have improved over time with the use of the Best Estimate 
process, where two independent raters are blind to the diagnostic status of the parents, and the 
consistent use of standardized clinical interviews. It was intended that by quantifying the 
prevalence of psychopathology in high-risk offspring compared to control that it may provide 
support for the empirical investigation of environmental risk factors that contribute to the 
presence of mental health disorders.  
1.12.3. Hypotheses for Study 1 
Based on findings from the previous three meta-analyses (Lapalme, Hodgins, & 
LaRoche, 1997; Rasic, Hajek, Alda & Uher, 2013; Wilde, Chan, Rahman et al., 2014), it is 
expected that high risk offsprings will have: 
1. Greater risk of psychopathology irrespective of offsprings’ ages and studies’ quality.  
2. Greater risk of mood and non-mood psychopathology than controls. 
3. Greater risk of bipolar disorder (reflecting the genetic loading of the illness) relative 
to depression and other non-mood psychopathology. 
1.13. Study 2 
1.13.1. Rationale for Study 2  
In spite of the growing body of research that has aimed to characterize family 
environmental risk factors for BD, there have been several important limitations to 
understanding the role of these factors in the development of psychopathology in high-risk 
bipolar offspring. First, research into the family environment as a systemic unit has remained 
largely distinct from research conducted on individual parent-child relationships seen in 
parental bonding literature. This separation is largely attributed to the limited literature on 
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parental factors and bipolar disorder, and family functioning and bipolar disorder, compared 
to that for unipolar depression (Alloy, Abramson, Smith, Gibb, & Neeren, 2006; Alloy et al., 
2005). The lack of integration between these two family-focused research domains leads to 
difficulties in identifying the relationship between potentially key risk factors and protective 
factors for high-risk offspring within these family environments. A recent study on 
adolescent attachment security, family functioning and suicide demonstrated the importance 
of linking these family factors in offspring psychopathology research (Sheftall, Mathias, Furr, 
& Dougherty, 2013). Findings showed that paternal attachment was the only significant 
predictor out of maternal and peer attachments in predicting suicide attempts status. 
Moreover, only self-reported family cohesion and adaptability, not parent-rating of family 
functioning, significantly predicted suicide attempts status.  
The above finding highlights another limitation in current high-risk bipolar offspring 
research. Studies characterizing the family environment appear to be methodologically 
homogenous with family functioning measured by parent-report of the FES (Moos & Moos, 
1994). Although there are child and adolescent versions of family functioning instruments, 
existing studies predominately rely on parent reports with the possible assumption that 
parents are more reliable and may provide the most accurate information about the family. 
However the reliance on parent reports may be problematic as parent response bias towards 
“socially desirable” behaviours have been found to impact the validity of parent reports (King 
& Bruner, 2000). Social desirability bias in response may explain the low agreement between 
informants on report measures (Smith, 2007). For example, low to moderate agreement has 
been found between parent-reported and offspring-reported psychopathology as measured by 
the Child Behaviour Checklist (CBCL) and the offspring-reported Youth Self-Report (YSR), 
with low agreement in reported internalising problems and moderate agreement in reported 
externalising problems (Salbach-Andrae, Lenz, & Lehmkuhl, 2009). In addition, the 
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discrepancy between parent and child reports may be impacted by the parent’s level of 
psychopathology, in particular severity of depression (De Los Reyes & Kazdin, 2005). This 
discrepancy has been found in reports of both internalising and externalising disorders, and it 
provides support of a negative bias in parent ratings when the parent themselves experience 
psychopathology (Chi & Hinshaw, 2002; Youngstrom, Loeber & Stouthamer-Loeber, 2000; 
Richters, 1992). 
Such findings suggest that adolescent-offspring may provide a different perspective 
from their parents yet their perspectives remain valuable. In the bipolar literature, it is unclear 
whether children and adolescent offspring in these families view their family environment 
and own psychopathology differently from their parents; and in turn, it is unclear how 
offspring perceptions of family functioning and parental bonding styles are associated with 
their own internalising and externalising difficulties. Previous studies from general 
psychopathology literature indicate that offspring perceptions of family environment may 
play a vital role in their own psychological functioning (Sheftall, Mathias, Furr, & 
Dougherty, 2013; Wang et al., 2014).  
To date, this is the only the second study to understand the relationship between 
parent diagnosis of BD, perceived family environment and offspring psychopathology using 
offspring self-reports. The first study by Vance and colleagues (2008) was a small 
correlational study that found that child-reported family conflict was associated with the 
child’s depression scores, suggesting that the way in which children perceive the family 
environment is related to their reports of mood. There have been a few studies that have 
sought to investigate these relationships using only parent-reported measures (Du Rocher 
Schudlich et al., 2008; Ferreira et al., 2013; Freed et al., 2015). Based on parent reports, 
parental mood disorder was indirectly associated with offspring BD diagnosis through 
increased family functioning problems that were associated with greater family conflict (Du 
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Rocher Schudlich et al., 2008); further strain on family functioning (communication and 
problem-solving may be placed families where multiple members (parent and child) have 
psychiatric diagnoses (Ferreira et al., 2013); and the male gender and a younger age appeared 
to moderate the association between family functioning and internalising psychopathology 
(Freed et al., 2015).  
Presently, there has been limited empirical evidence to guide early intervention 
treatments for high-risk offspring of parents with BD and current family-focused treatments 
target the individual with BD or their caregivers. In consideration of previous findings and 
current limitations it is proposed that the identification of family environment risk factors 
through the integration of family functioning and parental bonding research, and focus on 
offspring perceptions, may be highly valuable in guiding early interventions for high-risk 
youths.  
1.13.2. Aims of Study 2 
The overall aim of Study 2 was to investigate the association between family 
environment factors, as defined by family functioning and parental bonding, and internalising 
and externalising psychopathology among high-risk offspring of parents with BD using 
offspring reports.  
The first aim of Study 2 was to empirically investigate the differences between high-
risk offspring and control offspring in symptoms of psychopathology and family environment 
as measured by offspring reports and parent reports. Although differences in family 
environment and prevalence of dimensional psychopathology between high-risk families and 
control families have been investigated (Freed et al., 2015; Vance et al., 2008), studies have 
relied on parent-report measures. It was unclear whether the offspring in these families 
perceive their families as having lower functioning, and rate themselves higher on 
FAMILY ENVIRONMENT AND HIGH-RISK OFFSPRING 
 44 
internalising and externalising problems compared to control offspring. As such, it was 
unknown whether group differences remain based on offspring reports. Such multi-informant 
perspective is potentially important, given that adolescents and parents are known to differ in 
the reporting of adolescent health and emotional outcomes. For example, epidemiological 
research has found that adolescents consistently report worse outcomes on mental health, 
well-being, general health and family related dimensions (Waters, Stewart‐Brown, & 
Fitzpatrick, 2003).  
The second aim of the study was to examine the association between family 
environment factors (functioning and parental bonding), and offspring internalising and 
externalising psychopathology using offspring reports and parent reports respectively. In 
particular, whether family cohesion, adaptability, parental care and overprotection, were 
predictors of internalising and externalising problems. As part of this aim, the interaction of 
risk status (having a parent with BD) and family environment was examined as a predictor of 
psychopathology. That is, the study examined whether adverse family environments were 
more strongly associated with psychopathology in high-risk families than low-risk families. 
This relationship was explored in context of offspring’s age gender and home structure 
(living with biological parents, step-family arrangement, single parent or living out of home). 
This aim is highly novel, as no previous research with offspring of individuals with BD has 
investigated the associations between family functioning and parental bonding and symptoms 
of psychopathology. Furthermore, the reports of offspring themselves have been largely 
neglected in research into the contribution of family environment variables to risk for BD. To 
the best of our knowledge only one previous study has examined the association between 
child perception of family environment and self-reported internalising problems (Vance, 
Huntley, Espie, Bentall & Tai, 2008). However, the study contained a small sample of twenty 
high-risk offspring and no conclusions could be drawn from the correlational results. 
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Mediation analyses would be a conceptually relevant approach to investigate the core 
interplay between genetic risk status and family environment on offspring psychopathology. 
However, moderation analyses were chosen as more methodologically appropriate approach 
given evidence that indicates methodological problems with conducting mediation analyses 
on cross-sectional data have been well documented (Maxwell & Cole, 2007; Maxwell, Cole 
& Mitchell, 2011). It has been reported that complete mediation models using both random 
effects and autoregressive approaches, and partial mediation, produce significant biased 
estimates from cross-sectional data (Maxwell & Cole, 2007). As such, possible indirect 
effects found in cross-sectional analyses have been posited to be highly misleading as the true 
longitudinal indirect effect may be zero (Maxwell, Cole & Mitchell, 2011). Therefore, it has 
been recommended that mediation should be reserved for longitudinal data. For this reason, 
moderation analyses aimed to examine whether high-risk status was more strongly associated 
with lower family functioning and parental bonding in predicting offspring psychopathology. 
1.13.3. Hypotheses of Study 2 
Based on established findings in high-risk bipolar research regarding differences in 
family environment between high-risk and control families, and the prevalence of 
psychopathology between offspring groups, it is initially hypothesized that: 
1. High-risk offspring will have higher levels of internalising problems and externalising 
problems compared to control offspring as reported by both offspring and parent.  
2. A greater frequency of high-risk offspring will have internalising problems and 
externalising problems within the clinical range of severity compared to control offspring 
as reported by both offspring and parent. 
3. The high-risk offspring group will show lower levels of cohesion and extreme levels of 
adaptability (either too low or too high) compared to control offspring as reported by 
offspring and parent. 
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4. High-risk offspring will report lower parental emotional care and higher parental 
overprotection.  
Beyond group differences, key findings from Freed et al. (2014) showed that lower 
family cohesion was significantly correlated with high internalising and externalising 
problems as measured by the parent-reported Child Behaviour Checklist (for ages 6 – 18 
years) (CBCL/6 – 18). Similarly, Vance et al., (2008) found that perceived levels of family 
conflict were positively associated with offspring-reported depression. Based on these 
findings, it is hypothesized that: 
5. Based on both offspring and parent report, family functioning (cohesion and adaptability) 
and parental bonding (care and overprotection) would be associated with offspring 
internalising and externalising problems. Specifically, cohesion and adaptability, and 
parental care would be negatively associated with these problems, while parental 
overprotection would be positively associated with these problems. These associations 
will remain independent of offspring gender, age and home structure. 
Furthermore based on mediation findings from Du Rocher Schudlich et al., (2008), 
moderation analyses was chosen as a methodologically sound approach to examine the 
association between risk status and family environment in predicting offspring internalising 
and externalising problems. Du Rocher Schudlich and colleagues (2008) found that that there 
was a small pathway between parent illness status and offspring BD diagnosis through 
impaired family functioning. As such, the key hypothesis is that: 
6. High-risk status would be more strongly associated with impaired family functioning and 
parental bonding than control status in predicting offspring-reported internalising and 
externalising problems. Similarly, based on parent reports, high-risk status would be more 
strongly associated with lower family cohesion and adaptability in predicting offspring 
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psychopathology. These associations will remain independent of offspring gender, age 
and home structure.  
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Chapter 2: Meta-analysis 
Submitted for publication to Acta Scandinavica Psychiatrica on 8th March 2016 
2.1. Method 
2.1.1 Overview of Search Strategy 
A systematic search of the literature was conducted using the following electronic 
databases in July 2015: MEDLINE (1950-present); PsychINFO (1806-present); EMBASE; 
Scopus. Search terms varied slightly across databases due to differences in the use of terms to 
catalogue articles. Subject heading searches included: (Exp Bipolar Disorder/Exp 
Parents/Exp Offspring/ Exp Child psychopathology/or Exp adolescent psychopathology/ or 
Exp psychopathology/Exp “Onset (Disorders)”/Exp “Susceptibility (Disorders)”/Exp 
Predisposition/). In addition, keyword searches included: bipolar (parent* or adult* or mother 
or father)).mp.((disorder* or precursor or psychopathology or mental illness) adj3 (child* or 
offspring or adolescent*)).mp).  
A total of 4419 papers were retrieved from the initial search after duplicates were 
removed. Papers were screened by title and abstract to identify relevant articles and 4315 
papers were removed at this stage. One-hundred-and-five papers were subsequently screened 
by full-text to determine whether they met inclusion criteria. A second reviewer screened 
10% of full-text articles to reduce bias in the selection procedure and to confirm inter-rater 
reliability (kappa= 0.76). Discrepancies between the inclusion and exclusion of papers were 
resolved through mutual consensus between the two reviewers. In the event that the two 
reviewers could not resolve their discrepancies, a third reviewer was organised to provide the 
final decision.  Eighty-eight papers were excluded at this stage, leaving 17 papers to be 
included in the analysis. A detailed overview of the search strategy is displayed in Figure 1. 
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The remaining seventeen papers underwent a quality assessment by two independent 
raters informed by the standard quality assessment criteria for evaluating primary research 
papers (Kmet, Lee & Cook, 2011). Each study was assessed using a fourteen-item checklist 
for quantitative studies and the degree to which they met each criteria (Yes = 2, Partial = 1, 
No = 0, N/A) was determined. A summary score was then calculated by summing the total 
score, divided by the maximum total score available, minus the scores of items deemed not 
applicable. As the present studies were not interventional, items regarding random allocation 
and blinding of subjects were considered not applicable. Inter-rater reliability conducted 
under a two-way mixed model was deemed excellent (r = 0.95; 95%CI 0.86 – 0.98). 
Discrepancies between the two raters were resolved through discussion and an average of the 
two quality scores was taken.  
2.1.2 Inclusion and Exclusion Criteria 
Type of Studies. All studies that examined psychopathology in high-risk bipolar 
offspring in comparison to control offspring were considered. Review articles, conference 
presentations and abstract, poster presentations, theoretical papers, book chapters, 
commentaries were excluded. Only articles published in peer-reviewed journals and printed 
in the English language were included. There were no restrictions placed on publication date. 
Type of Participants. Studies with offspring of at least one parent with bipolar 
disorder (BDI; BDII; Schizoaffective Disorder – Bipolar Type) and a comparison offspring 
group of individuals without a history of major psychiatric illness, including BD, were 
included. Schizoaffective Disorder was included in the inclusion criteria for parent diagnoses 
due to the introduction of the bipolar subtype in the Diagnostic and Statistical Manual of 
Mental Disorders – Third Edition, Revised (DSM-III-R) in 1987 (American Psychiatric 
Association, 1987; Malaspina et al., 2013). The bipolar subtype classification of 
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schizoaffective Disorder has remained in the current DSM-5 where it specifies that manic 
episodes are a part of the presentation (American Psychiatric Association, 2013). Studies that 
also had a relatively small sibling sample of bipolar disorder probands amongst a much larger 
offspring sample were included as the authors did not wish to exclude large and valuable 
groups of high-risk offspring. Studies were considered when offspring groups were aged 
between 2 to 30 years old. Several studies only reported a psychiatric comparison group that 
included offspring of psychiatric probands (MDD or non-mood disorders). These groups 
were not included in the meta-analysis.  
Diagnostic Process. The diagnostic status of parents with or without BD needed to be 
confirmed with a semi-structured clinical interview such as the Structured Clinical Interview 
for DSM-IV (SCID), Schedule for Affective Disorders and Schizophrenia- Lifetime (SADS-
L) or the Diagnostic Interview for Genetic Studies (DIGS; Nurnberger et al., 1994). There 
were no restrictions placed on whether diagnoses were confirmed by a trained single-rater, or 
consensus through a best estimate process involving two independent and blind raters 
(psychiatrists). Studies that only included parents with BD based on medical records and 
which had not administered structured interviews were excluded. A standardized interview 
for the offspring such as the Schedule for Affective Disorders and Schizophrenia for School-
Age Children, Present and Lifetime Version (K-SADS-PL) was required to determine 
offspring diagnoses. To determine levels of externalising and internalising psychopathology 
studies that used the Child Behavior Checklist (CBCL) were included. 
Outcome Measures. Studies that reported the diagnostic category and rates of 
psychopathology in both offspring groups were considered for inclusion. This included 
frequencies, percentages or ratios of diagnosed disorders such as mood disorders (including 
major depressive disorder, minor depressive disorder, dysthymia, seasonal affective disorder, 
and depressive disorder not otherwise specified), anxiety disorders, ADHD, disruptive 
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behavioural disorders and substance use disorder. Reporting of CBCL outcomes required the 
mean and standard deviations of the raw score or T-score of the Externalising and 
Internalising subscales. A paper by Gershon et al. (1985) was not included as their outcomes 
combined different categories of disorders together such as substance use disorders (SUDs), 
bereavement and simple phobia. Another paper was not included as the control group 
contained children who had a sibling with BD (Henin et al., 2005). Where there were several 
papers from a single prospective study, the paper that included the most recent cross-sectional 
data on the rates of diagnoses was included.  
2.1.3 Statistical Procedure 
The frequency data reported from each study was pooled to conduct analyses on each 
category of diagnosis observed amongst offspring groups. Between-groups analyses of 
clinical characteristics were first performed using chi-square or Fisher’s exact tests using the 
IBM SPSS Statistics package. The Comprehensive Meta-Analysis Software Version 2 (CMA 
v. 2) was then used to pool data across studies to derive risk ratios of having at least one 
diagnosis within each disorder category when the high-risk cohort is compared to control 
offspring. Dichotomous data (diagnosis or no diagnosis) and the sample size for each study 
were used to compute effect sizes. CBCL externalising and internalising outcomes were 
considered in addition to diagnostic data and were separately analyzed using the mean and 
standard deviations of the raw score or T-score to compute the standardized mean difference 
to determine effect sizes.  
Due to the expected heterogeneity of the studies, a conservative random effects 
approach based on the DerSimonian and Laird method (DerSimonian & Laird, 1996) was 
used to account for variations in the magnitude of effect between studies and 95% confidence 
intervals were calculated. A measure of magnitude of heterogeneity (Q-statistic and I2) was 
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used to estimate the percentage of true observed variance. A simple meta-regression using the 
method of moments (random-effects model) (Borenstein, Hedges, Higgins & Rothstein, 
2009) was used to assess two continuous moderators, offspring/sibling age and quality 
assessment scores. Each moderator was assessed in separate meta-regressions. 
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Offspring/sibling age was used to determine whether the mean age of the high-risk cohort in 
each study could account for variance in effect size across studies. The age of the high-risk 
cohort was chosen instead of the control cohort as it is the targeted group. Quality ratings of 
studies included in the meta-analysis were used to determine whether differences in study 
quality could account for variance in effect sizes.  
2.2.  Results 
2.2.1 Description of Included Studies 
 
Seventeen papers were included in the current meta-analysis. The central features of 
the included papers are reported in Table 1. Included studies were prospective cohort studies 
and cross-sectional studies that reflected research conducted on high-risk bipolar disorder 
offspring over 27 years from the period of 1988 to 2015. They were conducted in a variety of 
locations including: Australia, Canada, Romania, Spain, Switzerland and the US.  
Of note, three papers were derived from the Pittsburgh Bipolar Offspring Study 
(BIOS) (Maoz et al., 2014; Bella et al., 2011; Birmaher et al., 2010). Each paper reported 
distinctive data with two papers reporting rates of psychopathology in different age ranges, 2 
to 5 years old (Birmaher et al., 2010) and 6 to 18 years old (Bella et al., 2011), and one paper 
reporting results from the CBCL for offspring aged 2 to 5 years olds (Maoz et al., 2014). As 
the CBCL data was analyzed separately from the frequency data, only the CBCL outcomes 
from Maoz and colleagues (Maoz et al., 2014) were included.  
As outlined in the methods section above, two papers from separate prospective 
studies that combined a small sibling sample and a larger offspring cohort were included in 
the analyses due the relative small sibling sample size, 16 high-risk siblings (Perich et al., 
2015) and 13 high-risk siblings (Nurnberger et al., 2011). Nurnberger and colleagues’ (2011) 
sample also included 14 second-degree relatives of bipolar probands, with these second-
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degree relatives being derived from multiplex families where there was at least one proband 
with BD-I, and a first-degree relative of the proband with BD-I or schizoaffective disorder, 
bipolar type (these features being indicative of a high genetic risk in these pedigrees). These 
papers (Nurnberger et al., 2011 Perich et al., 2015) were not excluded as the high-risk 
offspring samples were considered large and informative relative to their sibling sample. A 
further 5 papers were derived from distinct prospective studies and 7 papers were derived 
from cross-sectional studies. The CBCL data for one included paper was not used due to 
insufficient data; however, their clinical frequency data was included (Petresco et al., 2009). 
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Table 1 
Summary of final included studies 
 
Primary Study Sample Size 
(offspring) 
Age of 
Offspring 
(years) 
Offspring 
Gender 
Parent Bipolar Diagnosis Recruitmentof Proband Proband 
Assessment 
Offspring 
Assessment 
Offspring Outcomes Quality Rating 
Akdemir & 
Gokler (2007)  
36 HR; 33 Control 6 to 17  38 males; 31 
females  
BD-I 11 fathers; 17 mothers  Psychiatric clinic  SADS-L  K-SADS-PL  psychopathology  81% 
Anderson & 
Hammen, (1993) 
18 HR; 22 UP; 18 
Medically Ill; 38 
Control  
8 to 16 27 males; 31 
females 
15 mothers with BD (type not 
specified); No reporting of 
comorbid disorders or co-parent 
disorder 
Inpatient facilities, 
outpatient clinics, private 
referrals 
SADS-L1 K-SADS2; 
CBCL3; Conners4 
child behaviour problems 
(CBCL); psychosocial 
functioning 
77% 
Bella et al., (2011) 
(BIOS) 
388 HR; 132 Non-BD 
Psychopathology; 118 
Control  
6 to 18 314 males; 
324 females  
158 BDI; 75 BDII; Comorbid 
disorders reported, no reporting 
of co-parent disorders  
Advertisement; adult BD 
studies; outpatient clinics  
SCID5; 
Sections 
from K-
SADS-PL  
K-SADS-PL; A-
LIFE6; CBCL; 
CGAS7 
offspring psychopathology 
(diagnoses); psychosocial 
functioning  
94% 
Birmaher et al., 
(2010) (BIOS) 
121 HR; 102 Control  2 to 5 116 males; 
107 females  
51 BDI; 32 BDII; Comorbid 
disorders reported; No reporting 
of co-parent disorder  
Advertisement; adult BD 
studies; outpatient clinics  
SCID; 
Sections 
from K-
SADS-PL  
K-SADS-PL; A-
LIFE; CBCL; 
CGAS  
psychopathology 
(diagnoses); depressive 
and manic symptoms  
98% 
Duffy et al., 
(2014) 
229 HR (96 LiR; 133 
LiNR) 86 Control  
7 to 25 127 males; 
188 females  
110 fathers, 119 mothers; BDI 
only; No reporting of comorbid 
disorders; Co-parents have no 
lifetime history of major 
psychiatric illness  
Previous neurobiological 
and molecular studies; 
mood outpatient clinics  
SADS-L  K-SADS-PL  psychopathology (lifetime 
diagnoses) 
92% 
Garcia-Amador et 
al., (2013) 
50 HR; 25 Control  6 to 17 45 males; 30 
females  
24 BDI; 10 BDII; Co-morbid 
disorders reported; Co-parent 
disorders reported  
Outpatient program  SCID-I and 
SCID-II  
K-SADS-PL; 
YMRS8; 
HDRS10; Life 
Events Record; 
SDQ11 
psychopathology 
(diagnoses) 
81% 
Grigoroiu-
Serbanescu et al., 
(1989)  
72 HR; 72 Control  10 to 17 68 males; 76 
females  
28 mothers; 19 fathers with BDI; 
No reporting of co-morbid 
disorders; Co-parent disorders 
reported  
Inpatient facility  Clinical 
interview 
based on 
DSM-III 
criteria  
K-SADS-E; 
personality 
inventories; 
Raven PM 38 
test; Longeot-
Piaget scale; 
WISC-R; WAIS-
R  
psychopathology 
(diagnoses); familial 
environment; personality 
traits; cognitive ability  
73% 
Hammen et al., 
(1990) 
18 HR; 22 UP; 18 
Medically Ill; 38 
Control 
8 to 16 44 males; 48 
females 
8 mothers with BDI; 4 BDII; No 
reporting of comorbid disorders 
or co-parent disorders 
Inpatient facilities, 
outpatient clinics, private 
referrals 
SADS-L K-SADS lifetime diagnoses; 
psychopathology 
75% 
Hirshfeld-
Becker et al., 
(2006) 
34 HR; 179 Panic or 
MDD; 95 Control 
5 to 17 174 males; 
135 females 
18 BDI; 16 BDII; Comorbid 
disorders reported; Co-parents 
disorders unclear 
Advertisement; 
outpatient clinics 
SCID; 
Sections 
from K-
SADS-E 
K-SADS-E psychopathology 
(diagnoses) 
94% 
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Table 1 
Summary of final included studies continued 
Primary 
Study 
Sample Size (offspring) 
Offspring 
Age (years) 
Offspring 
Gender 
Parent Bipolar Diagnosis 
Recruitment of 
Proband 
Proband 
Assessment 
Offspring 
Assessment 
Offspring 
Outcomes 
Quality Rating 
Maoz et al.,  
(2014) 
(BIOS) 
122 HR; 102 
Control 
2 to 5 116 males; 108 
females 
51 BDI; 33 BDII; Comorbid disorders 
reported; No reporting  co-parent disorders 
Advertisement; 
adult BD studies; 
outpatient clinics 
SCID; 
Sections from 
K-SADS-PL 
K-SADS-PL; 
CBCL; CBCL-
DP; ECI-412;   
EAS13 
dimensional 
psychopathology 
92% 
Nurnberger et 
al., (2011) 
141 HR; 91 
Control 
12 to 21 116 males; 116 
females 
78 probands with BDI; 6 BDII; 4 
Schizoaffective Disorder; 13 sibling proband; 
14  second degree; Comorbid disorders 
reported; No reporting of co-parent disorders 
Previous molecular 
study; 
advertisement; 
outpatient clinics 
DIGS14; 
FIGS15 
K-SADS-BP psychopathology 
(lifetime 
diagnoses) 
96% 
Perich et al., 
(2015) 
118 HR; 110 
Control 
12 to 30 105 males; 123 
females 
87 probands with BDI; 31 BDII; 16 sibling 
proband; Comorbid disorders reported; No 
reporting of co-parent disorders 
Outpatient and 
Inpatient facilities 
DIGS14; 
FIGS15 
K-SADS-BP psychopathology 
(lifetime 
diagnoses) 
94% 
Petresco et 
al., (2009) 
43 BD; 53 
Psychiatric 
Comparison; 53 
Control 
6 to 18 72 males; 77 
females 
34 mothers BDI; 7 BDII; 2 BDNOS; 
Comorbid disorder reported; No reporting of 
co-parent disorders 
Outpatient unit SCID K-SADS-PL; 
CBCL; YSR16; 
YMRS 
CBCL outcomes; 
psychopathology 
(diagnoses) 
87% 
Radke-
Yarrow et al., 
(1992) 
44 BD; 82 UP; 
70 Control 
5 to 11 
(second 
assessment) 
Reported to be 
approximately 
equal; data not 
reported 
5 mothers with BDI; 17 BDII; Comorbid 
disorders reported; Co-parent disorders 
reported 
Day-care centres, 
parent groups, 
local newspapers, 
clinicians 
SADS-L CAS17; CBCL Psychopathology 
(diagnoses); 
social-emotional 
development 
73% 
Singh et al.,  
(2007) 
37 BD; 29 Control 8 to 17 30 males; 36 
females 
All BDI; Comorbid disorders reported or co-
parent disorders 
Inpatient and 
outpatient 
treatment programs 
SCID-P WASH-U18 
KSADS 
psychopathology 
(diagnoses) 
94% 
Vandeleur et 
al., (2012) 
139 BD; 110 
MDD; 127 
Control 
6 to 18 185 males; 191 
females 
48 BDI; 10 BDII; 14 Schizoaffective BD; 
Comorbid disorders reported; Co-parent 
disorders reported 
Inpatient and 
outpatient facilities 
DIGS K-SADS-E psychopathology 
(diagnoses) 
98% 
Zahn-Waxler 
et al., (1988) 
7 BD; 
12 Control 
5 to 6 19 males 4 mothers; 3 fathers (type not specified); No 
reporting comorbid disorders; Co-parent 
disorders reported 
Inpatient facility SADS-L CAS; CBCL psychopathology 
(diagnoses) 
67% 
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2.2.2 Heterogeneity 
Results of the Q-statistic and I2 measuring magnitude of heterogeneity found a 
significant and moderate heterogeneity for studies included to determine the risk of having at 
least one anxiety disorder diagnosis (Q = 24.48, p = .03, I2 = 46.89). Mean ages of high-risk 
samples across 14 studies were included as a continuous moderator in the meta-regression 
analysis. Age ranged from 2 to 30 years old across studies. Age was not a significant 
moderator affecting differences in the risk of having an anxiety disorder (beta= 0.001, 95% 
CI (-0.06 – 0.06), p = 0.97). Quality assessment scores of the 14 studies were entered in a 
separate meta-regression and revealed that it was also not a significant moderator (beta= 2.50, 
95% CI (-0.54 – 0.54), p = 0.11).  
Non-significant heterogeneity was found for studies included to determine, the risk of 
having at least one psychiatric diagnosis (Q = 17.51, p = .13, I2 = 31.45); the risk of having 
BD (Q = 4.05, p = .94, I2 = 0); the risk of a mood disorder diagnosis (Q = 18.97.51, p = .06, I2 
= 42.03); the risk of an ADHD diagnosis (Q = 9.90, p = 0.45, I2 = 0); the risk of a behavioural 
disorder (Q = 13.48, p = .26, I2 = 18.40); and substance use disorder (Q = 5.08, p = .41, I2 = 
1.49). Although an overall non-significant heterogeneity was found for these diagnostic 
categories, meta-regressions using age and quality assessment scores were nevertheless 
undertaken as non-significant results do not always reliably identify the absence of 
heterogeneity and the overall test does not identify heterogeneity relating to specific 
covariates (Thompson & Higgins, 2002). 
The mean age of high-risk samples was found to be a significant moderator of the risk 
of a mood disorder diagnosis across 13 studies, indicating a negative association between the 
risk of a mood disorder diagnosis and the mean age of the sample (beta = -0.07, SE = 0.02, 
95% CI (-0.11 – -0.03), p = 0.002). Similarly, the mean age was a significant moderator of 
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the risk of an ADHD disorder across the 11 studies, indicating a negative relationship 
between risk of an ADHD diagnosis and the mean age of the sample (beta = -0.14, SE = 0.06, 
95% CI (-0.26 – -0.02), p = 0.017). Otherwise the relative risk of a diagnosis from the 
respective diagnostic categories was invariant to mean age of the sample and quality of the 
studies.  
Table 2  
Prevalence rates of disorders among high-risk offspring and control offspring 
Rates of disorder diagnoses N (%) 
Disorder Type High-risk Control  N χ2 RR (95% CI) 
 
At least one diagnosis 
 
 
680 (56.0) 
 
242 (27.4) 
 
2098 
 
270.30** 
 
1.98 (1.70 - 2.32)** 
Any Bipolar Disorder 
 
130 (10.1) 1 (0.1) 2121 Exact** 8.97 (3.85 - 
20.91)** 
Any Non-Bipolar 
Mood Disorder 
 
361 (24.2) 84 (8.6) 2476 97.93** 2.43 (1.64 - 3.60)** 
At least one Anxiety 
Disorder 
 
505 (32.1) 139 (12.1) 2723 147.91** 2.14 (1.63 - 2.81)** 
ADHD, either type 
 
194 (16.4) 45 (5.1) 2062 63.09** 2.59 (1.87 - 3.60)** 
Any Behavioural 
Disorder (ODD, CD) 
 
164 (11.6) 39 (4.0) 2377 42.40** 2.48 (1.64 - 3.74)** 
At least one 
Substance Disorder 
 
124 (12.0) 37 (6.5) 1603 12.35** 1.70 (1.17 - 2.45)* 
*p<.05; **p<.0001 
 
2.2.3 At Least One Diagnosis 
As reported in Table 2, 2098 participants across 13 studies were included in this 
analysis with 1214 high-risk and 884 control offspring. A significantly higher proportion of 
high-risk offspring had a diagnosis of at least one mental illness with 56.0% meeting criteria 
compared to 27.4% of control offspring (χ2 = 270.30, p<.001). The random effect meta-
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analysis (Figure 2(a)) showed that the risk of developing at least one psychiatric disorder for 
the high-risk offspring group was 1.98 times greater than that of control offspring (RR = 
1.98, 95% CI 1.70 - 2.32, p < .001).  
2.2.4 Any Type of Bipolar Disorder 
Among 2121 participants from the 11 studies included in this analysis (Table 2), 1290 
were high-risk offspring and 831 were control offspring. Of the high-risk cohort, 10.1% met 
criteria for a bipolar disorder (BDI, BDII or BDNOS) compared to 0.1% of control offspring 
(Fisher’s Exact, p <. 001). Random effect meta-analysis results (Figure 2(b)) showed that the 
risk of having a BD diagnosis was 8.97 times greater in the high-risk cohort than among the 
control offspring (RR = 8.97, 95% CI 3.85 - 20.91, p < .001). 
2.2.5 Any Non-Bipolar Mood Disorder 
Twelve studies examined for the risk of non-bipolar mood disorders (i.e., a depressive 
disorder), including 2476 participants, 1494 high-risk offspring and 982 control offspring 
(Table 2). Compared with 8.6% of the control cohort with a non-bipolar mood disorder, 
24.2% of high-risk offspring met criteria for a non-bipolar mood disorder (χ2 = 97.93, p < 
.001). Risk ratios determined by random effects analysis (Figure 3(a)) showed that the risk 
for a depressive disorder was 2.43-fold greater for high-risk offspring compared to that of 
control offspring (RR= 2.43, 95% CI 1.64 - 3.60, p < .001).  
2.2.6 Any Anxiety Disorder 
Among 2723 participants from 14 studies (see Table 2) included in the analysis (1572 
high-risk, 1151 control), 32.1% of the high-risk cohort met criteria for at least one anxiety 
disorder compared to 12.1% of control offspring (χ2= 147.91, p < .001). Pooled results from 
random effects meta-analysis, shown in Figure 3(b), indicated that children of a parent with 
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BD had a 2.14-fold increased risk of having an anxiety disorder compared to those of parents 
without BD (RR= 2.14, 95% CI 1.63 – 2.81, p < .001).  
2.2.7 Attention Deficit Hyperactivity Disorder 
From 11 studies (see Table 2), 2062 participants were examined (1181 high-risk, 881 
control). 16.4% of high-risk individuals met diagnostic criteria for ADHD (either Combined 
or Inattentive/Hyperactive Type) compared with 5.1% of control offspring (χ2 = 63.09, p < 
.001). According to risk ratios derived from random effects meta-analysis (Figure 4(a)), high-
risk offspring were at 2.59 times greater risk of having an ADHD type diagnosis relative to 
the control group (RR= 2.59, 95% CI 1.87 - 3.60, p < .001). 
2.2.8 Any Behavioural Disorders (ODD or CD) 
Among 2377 participants from 12 studies (Table 2) included in the analysis (1410 
high-risk, 967 control), 11.6% of high-risk offspring met criteria for ODD or conduct 
disorder (CD) compared to 4.0% of control offspring (χ2 = 42.40, p < .001). Risk ratios show 
(Figure 4(b)) that disruptive behavioural disorder diagnoses were 2.48 times greater for 
offspring with a parent with BD compared to offspring of parents without BD (RR= 2.48, 
95% CI 1.64 - 3.74, p < .001).  
2.2.9 Any Substance Use Disorder 
Across 6 studies (Table 2) with 1603 participants (1033 high-risk, 570 control), 12.0% 
of high-risk offspring had at least one diagnosis of a substance use disorder compared with 
6.5% of control offspring (χ2 = 12.35, p < .001). High-risk offspring demonstrated a 
significant increased risk (Figure 4(c)) in developing substance use disorder compared to 
control offspring (RR= 1.70, 95% CI 1.17 - 2.45, p < .05). 
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(a) At least one psychiatric diagnosis   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Any type of bipolar disorder 
Figure 2. Forest plots with overall risk ratios and z-value for any psychiatric disorder and any bipolar-type disorder 
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(a) Any non-bipolar mood disorder  
 
(d)  Any anxiety disorder 
 
Figure 3. Forest plots with overall risk ratios and z-value for any non-bipolar mood disorder and any anxiety disorder. 
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 (a)    Any ADHD disorder 
 
 
 
 
  
(b) Any behavioural disorder (ODD, CD) 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(c)  Any substance use disorder  
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Forest plots with overall risk ratios and z-value for any ADHD disorder, any behavioural disorder and any substance use disorder
FAMILY ENVIRONMENT AND HIGH-RISK OFFSPRING 
 
 64 
2.2.10 Externalising and Internalising Outcomes on the Child Behaviour Checklist 
(CBCL) 
Three studies (Maoz et al., 2014; Anderson & Hammen, 1993; Zahn-Waxler et al., 
1998) were included in the analysis with 145 high-risk and 148 control offspring. There were 
significant differences in the parent ratings of externalising symptomology between the high-
risk and control offspring (SMD = 0.81, SE = 0.20, p < 0.001). Similarly, significant 
differences were found in parent ratings of internalising symptomology on the CBCL 
measure between these two groups (SMD = 0.73, SE = 0.27, p < 0.01).  
2.3. Discussion 
The current meta-analysis of the prevalence of psychopathology in high-risk offspring 
of BD probands and in a small number of cases, siblings of BD probands, updated that of 
Lapalme and colleagues (1997) and unlike Rasic et al. (2013), captured the risk of 
psychopathology across a wider developmental period (from 2 years old to 30 years old) and 
only included studies that reported both high-risk and control samples. Where Lapalme and 
colleagues (1997) did not find significant differences in MDD and non-mood disorders 
between high-risk and control offspring, the current study found significantly higher rates and 
risks of developing non-bipolar mood disorders and non-mood disorders in the high-risk 
offspring cohort. Differences between these findings may reflect the larger sample size in the 
present study, providing greater statistical power to detect effects. Where Lapalme et al. 
(1997) reported on 722 high-risk offspring, the present study reported over two thousand 
high-risk offspring. High relative risk was also found in the current meta-analysis across 
disorders compared to Rasic and colleague (2013), with the risk of a BD more than double. 
This current meta-analysis confirms that high-risk offspring between the ages of 2 to 
30 years have a significantly higher risk of developing any psychiatric disorder (including 
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BD) than children of parents without psychiatric histories. The finding of a BD rate of 
approximately 10% in the offspring group is consistent with prior uncontrolled reports 
(Mesman, Nolen, Reichart, Wals & Hillegers, 2014) and the rates of this disorder in 
population studies of first-degree relatives of BD probands (Lichtenstein et al., 2009). High-
risk offspring were also found to have significantly higher rates of non-bipolar mood 
diagnoses and were at greater risk of developing MDD compared to control offspring. 
Findings of a negative association between the risk of a non-bipolar mood diagnosis and 
mean age of the included high-risk sample is consistent with earlier evidence of a clinical 
staging model of BD, that minor depressive symptoms arise in childhood, followed by major 
depressive episodes in mid-adolescence (Duffy, Alda, Hakek, Sherry & Grof, 2010; Passos, 
Jansen & Kapczinski, 2015). As such, younger age appears to moderate the relative risk of a 
depressive disorder.  
Anxiety disorders were the most common psychopathology in both offspring groups. 
This is consistent with other findings indicating that anxiety disorders are the most common 
diagnoses amongst young people in general, and also those with BD (Duffy et al., 2008, 
Merikangas et al., 2010). As expected, the high-risk cohort had a significantly higher rate 
(and a two-fold increased risk) of developing at least one anxiety disorder compared to 
control offspring. Similar results were found with other non-mood psychopathology, any 
ADHD type, ODD/CD and substance use disorders (SUDs). Parent-rated outcomes as 
measured by the CBCL in three studies (Maoz et al., 2014; Anderson & Hammen, 1993; 
Zahn-Waxler, 1988) also showed a significant elevation in externalising and internalising 
problem behaviours in this offspring group.  
High-risk BD cohorts provide a basis for understanding the different clinical 
presentations and developmental trajectories that high-risk individuals may manifest. A 15-
year prospective study has found that high-risk individuals who later developed BDI or II in 
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late adolescence or early adulthood experienced a sequence of psychopathology before onset 
(Duffy et al., 2014; Duffy et al., 2010; Duffy, Alda, Crawford, Milin & Grof, 2007). This 
sequence began with non-mood disorders in childhood, progressing to minor mood disorder 
and elevated sensitivity to stress in early adolescence that was then followed by major 
depressive episodes and subsequently (hypo)mania in late adolescence (Duffy, 2010). 
Early onset of an anxiety disorder has been found to be the most consistent and 
reliable indicator of subsequent mood disorder in BD high-risk subjects (Nurnberger et al., 
2011; Duffy et al., 2010). A pre-existing anxiety disorder among high-risk offspring more 
than doubled the risk of having a major mood disorder approximately eight years after the 
initial diagnosis, even after adjusting for parental anxiety and behavioural disorders (Duffy et 
al., 2010). Although the early presence of an anxiety disorder largely predicted depressive 
disorders, no specificity was found in predicting (hypo)manic episodes (Duffy et al., 2013). 
However, this specificity in prediction may reflect the childhood developmental period of the 
high-risk cohort whereby hypo(manic) symptoms may not have yet occurred.  
There has been some evidence to suggest that ADHD and disruptive behavioural 
disorder (DBD) precede the onset of BD. Nurnberger and colleagues (2011) found that 
behavioural disorders predicted later onset of mood disorders. Further, Perich and colleagues 
(Perich et al., 2015) recently found that prior behavioural disorders in the bipolar cohort 
predicted the later onset of BD, though prior onset of behavioural disorders amongst the at-
risk cohort was not predictive of later onset of non-bipolar mood disorders. As found in the 
current meta-analysis, ADHD or ODD/CD are not highly prevalent in either high-risk or 
control cohorts (Meyer & Blechert, 2005). Although the presence of such disorders is greater 
in high-risk offspring than control offspring (Bella et al., 2011; Petresco et al., 2009; 
Hammen, Burge, Burney & Adrian, 1990; Hirshfeld-Becker et al., 2006; Radke-Yarrow et 
al., 1992; Singh et al., 2007), a few prospective studies have suggested that these symptoms 
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may be phasic, and therefore, rather than constituting prodromal features (Meyer & Blechert, 
2005; Duffy, 2012), may be indicative of the early emergence of formal mood disorder 
(Duffy, 2012, Findling et al., 2005).  
Excessive use and/or dependence on substances may play a dual role in precipitating 
and worsening the course of BD. For example, comorbid SUDs have been associated with 
earlier onset, higher frequency of episodes, shortening of recovery period between episodes, 
higher frequency of rapid cycling and higher levels of impairment (Salloum & Thase, 2000). 
The risk of developing a major mood disorder, including BD, has been found to be three 
times greater in those with SUD compared to those with a SUD (Duffy et al., 2012).  On the 
other hand, the presence of sub-threshold manic symptoms has also been shown to be a risk 
factor for all categories of SUDs (Duffy et al., 2012; Merikangas et al., 2008).   
It is likely that greater prevalence of psychopathology in this high-risk group 
represents the complex interrelationship between genetic loading and psychosocial factors. 
Although the current paper could not quantitatively account for these external stressors, 
families living with a family member with BD face many stressors such as financial and legal 
difficulties and unpredictability in the home environment, all of which have a significant 
impact on childhood development. Compared to families without BD, families with this 
condition report higher levels of conflict, lower cohesion and lower organization (Chang, 
Blasey, Ketter & Steiner, 2001). For example, high levels of conflict within families with BD 
have been associated with depression in the children (Vance, Huntley, Espie, Bentall & Tai, 
2008). Even after controlling for parent’s diagnosis of BD, stressful life events have an 
association with the development of mood disorders (Hillegers et al., 2004; Kemner, 
Mesman, Nolen, Eijckemans & Hillegers, 2015). A key direction for future research then is to 
investigate the interplay between genetic and environmental risk and protective factors that 
may have a significant impact on the progression of illness.  
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Key limitations of the current meta-analysis reflect inconsistencies in high-risk BD 
research. Only two papers included in this analysis adequately reported both comorbid 
disorders of the parent with BD and disorders of the biological co-parent (Vandeleur et al., 
2012; Garcia-Amador et al., 2013), leading to such details not being included in this paper. 
Co-parent disorders may be one of the potential moderators that may have accounted for 
heterogeneity amongst the studies that could not be assessed due to insufficient reporting. 
The impact of having two biological parents with clinical disorders on childhood 
development and adjustment is not well understood, despite higher rates of illness being 
reported from such ‘assortative mating’. Children from such families may present as an “ultra 
high-risk group” that is under -represented in the literature. Consideration must also be made 
that most of the prospective studies included have not yet completed follow-up through the 
entire risk period, and therefore estimates may change. Lastly, the second reviewer was only 
available to screen a random 10% of full text papers instead of all available full text articles 
as recommended by the Cochrane handbook (Higgins & Green, 2011). This may have limited 
the ability to reduce inadvertent author bias in study selection.   
In conclusion, offspring of BD probands are at significantly greater risk of developing 
a broad range of mood and non-mood psychopathology when compared to control offspring. 
It is likely that greater prevalence of psychopathology in this group represents the complex 
interrelationship between genetic loading and psychosocial factors. However, the significance 
of particular types of non-mood disorder in childhood on subsequent development of BD in 
high-risk offspring is yet to be determined. Further research is also needed to understand the 
extent to which psychosocial stressors such as the family environment predict the onset of 
BD.  
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Chapter 3: Study 2 
 
3.1. Method 
This section details the design and methodology of Study 2 that is derived from an 
ongoing longitudinal study, Bipolar Kids and Sibs Study, conducted at the School of 
Psychiatry, University of New South Wales. Details of the procedure, participant sample and 
measures described below are relevant to Study 2 only and do not describe in detail the 
broader aforementioned study. A detailed report of the methods of the larger study has been 
reported elsewhere (Perich et al., 2015). 
3.1.1. Design 
The present study used a cross-sectional selection of baseline data from an ongoing 
longitudinal study, Bipolar Kids and Sibs Study, collected at the University of New South 
Wales between 2009 and 2015. The study was conducted with the approval of the University 
of New South Wales Research Ethics Committee (HREC Protocol 09/104) and the South 
Eastern Sydney Illawarra Health Service (HREC Protocol 09/097) in Sydney, Australia.  
First-degree relatives of individuals with BD were recruited from speciality bipolar 
research clinics, previous participation in a pedigree genetics study, mental health consumer 
organisations, and community publicity through print and online media. Individuals without a 
family history of psychiatric illness were ascertained through printed and online media 
publicity, and community advertisement. Participants for both groups were between the ages 
of 12 and 30 years old.  Interested participants underwent a screening process, and once 
eligible, completed clinical assessments and questionnaires at baseline. Family environment 
questionnaires and measures of offspring internalising and externalising problems were 
collected through the self-report of participants and through parent report.  
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3.1.2. Participants 
For the present study, offspring aged between 12 and 21 years old were selected from 
the recruited samples. Ninety were identified as genetically high-risk individuals who were 
offspring of parents with a bipolar diagnosis, and 56 control individuals who were offspring 
of parents without psychiatric histories. High-risk offspring were defined as biological 
children of at least one parent with a confirmed DSM-IV-TR, or subsequently DSM-5, 
diagnosis of BD-I (n = 69) or II (n = 16). None of the parents were diagnosed with 
schizoaffective disorder.  
The bipolar diagnoses were confirmed using a Best Estimate process where there was 
a consensus of two independent psychiatrists who were blind to the family status of 
participants. This approach combined information from the screening process, clinical 
assessment, and medical records where relevant. 
The control offspring group were defined as those without a parent (or sibling) with a 
bipolar diagnosis, recurrent major depression (MDD), schizoaffective disorder, 
schizophrenia, recurrent substance abuse or any part psychiatric hospitalisation; and without 
second-degree relatives with histories of mood disorder or psychotic illness. High-risk and 
control offspring who experienced current or past psychiatric symptoms, excluding BD, were 
not excluded from the study. High-risk and control offspring who were diagnosed with BD 
were excluded from present study as they were no longer considered to be at “genetically 
high-risk” or suitable to be included in the controlled comparison group as the BD diagnosis 
had already emerged.  
3.1.3. Procedure 
The procedure details the initial screening process for the present study. Study 2 
utilised the questionnaire outcomes and clinical interviews conducted were part of the 
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inclusion and exclusion protocol of the larger longitudinal study. The outcomes of the clinical 
interviews were not used for analyses in Study 2. A detailed description of the methods and 
procedure of the overarching study are reported elsewhere (Roberts et al., 2016; Perich et al., 
2015; Roberts et al., 2013) 
Potential participants underwent an initial screening process that involved obtaining a 
brief family history and administration of the Family Interview for Genetics Studies (FIGS; 
Maxwell, 1992) to one consenting parent. This measure was used to determine the presence 
of a family history of psychiatric illness and gathered illness related information about the 
identified relative. It was also used as an exclusion tool for the control sample.  
For eligible participants, the Kiddie-Schedule for Affective Disorders and 
Schizophrenia for School-Aged Children –Present and Lifetime Version (K-SADS-BP; 
Kaufman et al., 1997; Nurnberger et al., 2011) was administered to one parent and the 
participating offspring; parent and child ratings were then used to determine an overall rating 
for each symptom. The K-SADS-BP assesses mood disorders that elicit detailed information 
regarding the presence of mania and hypomania, and a number of anxiety disorders, 
behavioural disorders, eating disorders, and substance use disorders.  
The Diagnostic Interview for Genetics Studies Version 4 (DIGS v. 4;  Nurnberger et 
al., 1994) was administered to all parents involved in the study. This was used to confirm the 
bipolar diagnosis of parent with BD, and to confirm the absence of psychiatric histories from 
control parents. Consent forms to release medical records were obtained from parents 
diagnosed with BD.  
Questionnaire packages that included family environment questionnaires and 
dimensional measures of psychopathology were sent to participants and parents as a printed 
copy by mail with a return envelope, or through QuestionPro, an online survey software.  
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3.2. Measures 
3.2.1. Predictors: Family Environment 
 
(1) Family Adaptability and Cohesion Evaluation Scales – II (FACES-II; Olson, Bell & 
Portner, 1982).  The FACES-II is a 30-item self-report measure of family cohesion (16 
items) and adaptability (14 items) completed by both parent and offspring. Cohesion is 
defined as the level of emotional bonding between family members and family 
adaptability is defined as the ability to change and adapt relationship roles and rules in 
response to the environment (Olson, 1989). Family cohesion and adaptability are 
measured linearly with moderate scores (Cohesion M= 56.1, SD= 7.4; Adaptability M= 
45, SD= 7.0) representing balanced family functioning, and scores below or above the 
standard deviation representing unbalanced family styles. Very low cohesion level 
(more than two standard deviations below the mean) indicates a disengaged family 
style, whereas, very low adaptability ratings (more than two standard deviations below 
the mean) indicate rigid family style (Henggeler, Burr-Harris, Borduin & McCallum, 
1991). On the other hand, a very high level of cohesion indicates an enmeshed family 
style, and a very high level of adaptability indicates a chaotic family style. Using a 5-
point Likert scale from ‘1 = Almost Never’ to ‘5 = Almost Always’, participants 
answer questions such as ‘Family members ask each other for help’ (cohesion item), 
and ‘Rules change in our family’ (adaptability item). Internal consistency assessed by 
Cronbach’s alpha is reported to be α = 0.86 – 0.88 for cohesion and α = 0.78 – 0.79 for 
adaptability (Olson, 1989), and test-retest reliability correlation of r = 0.83 – 0.80 
(Olson, Russell, & Sprenkle, 1983). Current assessment of internal consistency by 
Cronbach’s alpha is reported to be α = 0.71 and α = 0.65 for offspring-reported 
cohesion and adaptability respectively; and α = 0.83 and α = 0.76 for parent-reported 
cohesion and adaptability respectively. 
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(2) Parenting Bonding Instrument (PBI; Parker, Tupling & Brown, 1979). The PBI is a 25-
item self-report questionnaire that assessed the offspring perception of their father’s and 
mother’s parental style as measured by ‘care’ and ‘overprotection’. Participants answer 
two questionnaires, one for each of their parents where appropriate. Using a 4-point 
Likert scale from ‘1 = Very Like’ to ‘4 = Very Unlike’ they answer questions such as, 
‘...Spoke to me in a warm and friendly voice’ (care item) and ‘...Did not want me to 
grow up’ (overprotection item). Results of a 10-year test-retest reliability study 
(Wilhelm & Parker, 1990) found consistency of both maternal and paternal care and 
overprotection scores (maternal care, r = 0.63; maternal overprotection, r = 0.68; 
paternal care, r = 0.72; paternal overprotection, r = 0.56). Furthermore, the PBI 
demonstrated stability over a 20 year period (maternal care, r = 0.64 – 0.83; maternal 
overprotection, r = 0.67 – 0.77; paternal care, r = 0.74 – 0.82; paternal overprotection, r 
= 0.59 – 0.78) (Wilhelm, Niven, Parker, & Hadzi-Pavlovic, 2005). Internal consistency 
has been demonstrated to be α = 0.77 for maternal care, α = 0.83 for maternal 
overprotection, α = 0.83 for paternal care, and α = 0.86 for paternal overprotection in a 
study of parental depression and offspring risk of psychopathology (Fendrich, Warner, 
& Weissman, 1990). The current assessment of internal consistency were demonstrated 
to be: α = 0.74 for maternal care, α = 0.62 for maternal overprotection, α = 0.78 for 
paternal care, and α = 0.63 for paternal overprotection.  
3.2.2. Outcomes: Dimensional Assessments of Psychopathology 
(1) Child Behaviour Checklist for Ages 6 – 18 (CBCL/ 6 – 18; Achenbach & Rescorla, 
2001). The CBCL is a parent-reported measure about their offspring aged between 6 
years and 18 years old. It consists of 113-items rated along a 3-point Likert scale (0 = 
Not True, 1 = Somewhat or Sometimes True, 2 = Very True or Often True) assessing 
eight common syndromes. Internal consistency of the eight syndromes as reported by 
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Achenbach and Rescorla (2001) are as follows: Anxious/Depressed (Cronbach’s α = 
0.84), Withdrawn/Depressed (α = 0.80), Somatic Complaints (α = 0.78), Social 
Problems (α = 0.82), Thought Problems (α = 0.78), Attention Problems (α = 0.86), 
Rule-breaking Behaviour (α = 0.85) and Aggressive Behaviour (α = 0.94). It provides 
overall scales for Internalising Problems (α = 0.90), Externalising Problems (α = 0.94), 
and Total Problems (α = 0.97). Additionally, it provides DSM-orientated scales based 
on DSM-IV-TR: Affective Problems (α = 0.82), Anxiety Problems (α = 0.72), Somatic 
Complaints (α = 0.75), Attention Deficit Hyperactivity (ADH; α = 0.84), Oppositional 
Defiant Problems (α = 0.86) and Conduct Problems (α = 0.91). Raw scores are 
converted to T-scores with cut-off scores indicating normal, subclinical and clinical 
levels of psychopathology. Test-retest reliabilities for syndrome scales ranged from r = 
0.82 – 0.94, and r = 0.80 – 0.93 for DSM-orientated scales (Achenbach & Rescorla, 
2001). The CBCL Internalising and Externalising Problems scale were used for 
analyses. The Internalising Problems Scale comprises of Anxious/Depressed, 
Withdrawn/Depressed and Somatic Complaints syndrome scales. The Externalising 
Problems Scale comprises of Rule-breaking Behaviour and Aggressive Behaviour 
syndrome scales. Current assessment of internal consistency using Cronbach’s alpha 
was conducted on the Internalising (α = 0.98) and Externalising (α = 0.99) overall 
scales as only these were used for analysis. 
(2) Youth Self-Report for Ages 11-18 (YSR; Achenbach & Rescorla, 2001). The YSR is a 
parallel self-report form to the CBCL/6-18. Young individuals complete 112-items 
rated on the same 3-point response scale. The same syndromes are measured with the 
following internal consistencies as reported by Achenbach and Rescorla (2001): 
Anxious/Depressed (Cronbach’s α = 0.84), Withdrawn/Depressed (α = 0.71), Somatic 
Complaints (α = 0.80), Social Problems (α = 0.74), Thought Problems (α = 0.78), 
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Attention Problems (α = 0.79), Rule-breaking Behaviour (α = 0.81) and Aggressive 
Behaviour (α = 0.86), Internalising Problems (α = 0.90), Externalising Problems (α = 
0.90), and Total Problems (α = 0.95). The same DSM-oriented scales are measured: 
Affective Problems (α = 0.81), Anxiety Problems (α = 0.67), Somatic Complaints (α = 
0.75), Attention Deficit Hyperactivity (ADH; α = 0.77), Oppositional Defiant Problems 
(α = 0.70) and Conduct Problems (α = 0.83). Test-retest reliabilities for YSR syndrome 
scales ranged from r = 0.67 – 0.89, and r = 0.68 – 0.86 for DSM-oriented scales 
(Achenbach & Rescorla, 2001). The YSR Internalising and Externalising Problems 
scales were used for analyses. Reflecting the parent report, the Internalising Problems 
Scale comprises of Anxious/Depressed, Withdrawn/Depressed and Somatic Complaints 
syndrome scales. The Externalising Problems Scale comprises of Rule-breaking 
Behaviour and Aggressive Behaviour syndrome scales. Present assessment of internal 
consistency using Cronbach’s alpha was conducted on the Internalising (α = 0.87) and 
Externalising (α = 0.84) overall scales as only these were used for analysis. 
(3) Adult Behaviour Checklist for Ages 18 – 59 (ABCL/18-59; Achenbach & Rescorla, 
2003). The ABCL is a parent-reported (or spouse-reported) measure about an adult. 
Consisting of 126-items rated on the same 3-point Likert scale (0 = Not True, 1 = 
Somewhat or Sometimes True, 2 = Very True or Often True), it measures parallel 
syndrome scales to the youth versions. Internal consistencies have been reported for 
syndromes by Achenbach & Rescorla (2003) as : Anxious/Depressed (Cronbach’s α = 
0.90), Withdrawn (α = 0.81), Somatic Complaints (α = 0.77), Thought Problems (α = 
0.71), Attention Problems (α = 0.88), Rule-breaking Behaviour (α = 0.86) and 
Aggressive Behaviour (α = 0.91), Internalising Problems (α = 0.92), Externalising 
Problems (α = 0.93), and Total Problems (α = 0.97). Although syndrome scales do not 
include Social Problems seen in the youth versions, it does include an Intrusive scale (α 
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= 0.70). It also parallels the DSM-oriented scales: Depressive Problems (α = 0.88), 
Anxiety Problems (α = 0.70), Somatic Complaints (α = 0.75) and Attention Deficit 
Hyperactivity (ADH; α = 0.83). It replaces Conduct Problems with Antisocial 
Personality Problems (α = 0.87), and in addition, includes Avoidant Personality 
Problems (α = 0.77). Test-retest reliabilities for ABCL syndrome scales ranged from r 
= 0.73 – 0.92, and r = 0.77 – 0.91 for DSM-oriented scales (Achenbach & Rescorla, 
2003). The ABCL Internalising and Externalising Problems scales were used for 
analyses. The Internalising Problems Scale comprises of Anxious/Depressed, 
Withdrawn and Somatic Complaints syndrome scales. The Externalising Problems 
Scale comprises of Intrusive Behaviour, Rule-breaking Behaviour and Aggressive 
Behaviour syndrome scales.  Current assessment of internal consistency using 
Cronbach’s alpha was conducted on the Internalising (α = 0.94) and Externalising (α = 
0.93) overall scales as only these were used for analysis. 
(4) Adult Self-Report for Ages 18 – 59 (ABCL/18-59; Achenbach & Rescorla, 2003). The 
ASR is the self-report counterpart adult measure to the ABCL/18-59 consisting of 126-
items rated on the 3-point response scale. The same syndromes are assessed and their 
respective internal consistencies are reported by Achenbach and Rescorla (2003) as: 
Anxious/Depressed (Cronbach’s α = 0.88), Withdrawn (α = 0.78), Somatic Complaints 
(α = 0.82), Thought Problems (α = 0.51), Attention Problems (α = 0.87), Rule-breaking 
Behaviour (α = 0.86), Intrusive scale (α = 0.72) and Aggressive Behaviour (α = 0.83), 
Internalising Problems (α = 0.93), Externalising Problems (α = 0.89), and Total 
Problems (α = 0.97). The DSM-orientated scales are also the same as the ABCL: 
Depressive Problems (α = 0.82), Anxiety Problems (α = 0.68), Somatic Complaints (α 
= 0.79), Attention Deficit Hyperactivity (ADH; α = 0.84), Antisocial Personality 
Problems (α = 0.79) and Avoidant Personality Problems (α = 0.74). Test-retest 
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reliabilities for ASR syndrome scales ranged from r = 0.79 – 0.94, and r = 0.77 – 0.86 
for DSM-oriented scales (Achenbach & Rescorla, 2003). The ASR Internalising and 
Externalising Problems scales were used for analyses. Reflecting the parent-report 
ABCL, the Internalising Problems Scale comprises of Anxious/Depressed, Withdrawn 
and Somatic Complaints syndrome scales. The Externalising Problems Scale comprises 
of Intrusive Behaviour, Rule-breaking Behaviour and Aggressive Behaviour syndrome 
scales.  Current assessment of internal consistency using Cronbach’s alpha was 
conducted on the Internalising (α = 0.94) and Externalising (α = 0.91) overall scales as 
only these were used for analysis. 
3.2.3. Covariate: Home structure 
(1) Home structure. The offspring home structure at the time of assessment was obtained 
from demographic questions about living arrangement from DIGS v. 4 and KSADS-
BP. These categories were collapsed into living with biological parents, living in a 
stepfamily arrangement, living with a single parent, or living out of home. Those living 
out of home at the time of assessment were requested to report on the family 
environment when they were living in their family home.  
3.3.  Statistical Plan 
3.3.1. Missing Data Analysis 
Seventeen participants, 9 high-risk and 8 control offspring were excluded from the 
dataset as self-reported psychopathology and family environment measures had not been 
completed. A further 2 high-risk cases were excluded as only self-reported psychopathology 
measures were completed. 
 All dependent and independent variables underwent a missing data analysis using 
IBM SPSS Statistics v. 22. The minimum percentage of missing data for variables to be 
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displayed was set to 0.01%. Overall summery of missing values analysis indicated that 24 
variables (80%), 84 (57.53%) cases and 595 (13.58%) of values had at least 0.01% of missing 
data (Appendix A).  
The measures with the highest frequency of missing values were the parent-report 
measures of CBCL and ABCL with internalising problems missing 37% (N = 54) of T-
scores. Externalising problems missing 36.3% (N = 53) of T-scores, and total problems 
missing 37.7% (N = 55) of T-scores. Parent-reported family functioning then followed these 
measures, family cohesion with 20.5% (N = 30) of cases having missing values and family 
adaptability with 20.5% (N = 30) of cases having missing values.  The self-reported family 
cohesion (11%; N = 16) and family adaptability (11%; N = 16) then followed with the next 
highest number of missing values. Missing values pattern analysis indicated that missing 
values did not follow a random pattern with most missing data identified in parent report 
measures.  
3.3.2. Multiple Imputation 
Multiple Imputation was conducted using IBM SPSS Statistics v. 22 to reduce 
possible bias in parameter estimates due to missing data. An automatic regression method 
was selected as this option allowed the program to assess the data for monotonicity, and then 
automatically select the most appropriate method for the dataset (Monotone or MCMC 
method) (Field, 2013). Parameter estimates were reported from the pooled estimates of five 
imputed sets of values of both dependent and independent variables as it has been 
recommended that imputation using only part of the dataset can produce bias estimates 
(Graham, 2009).  Skewed family environment variables (family functioning and parental 
bonding) were imputed without transformation of its values as it has been suggested that this 
leads to further parameter bias (Hippel, 2012).  
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3.3.3. Statistical Analyses 
Analyses were conducted on imputed datasets using IBM SPSS Statistics v. 22. Group 
demographics were analyzed using T-tests, Chi-square and Fisher’s Exact Test (FET) where 
appropriate. Results from subsequent investigations of group differences have been reported 
from pooled results generated from the five imputed sets of data. Pearson correlations 
between self-reported and parent-reported internalising and externalising difficulties; and 
self-reported and parent-reported family environment variables have been reported in 
Appendix B.  
Group differences in self-reported and parent-reported psychopathology (internalising 
problems and externalising problems) were investigated between high-risk offspring and 
control offspring using Analysis of Covariance (ANCOVA). ANCOVA analyses accounted 
for potential gender differences in the presentation of internalising and externalising 
problems, and age differences between offspring groups. Differences in self-reported family 
environment (family functioning and parental bonding) were investigated between high-risk 
and control offspring groups using ANCOVA to account for offspring age, gender and home 
structure. Home structure was chosen as a covariate as it was believed that differences in 
family arrangement, living with biological parents, stepfamily, single-parent or living out of 
home at the time of assessment, may have potential effects on offspring perceptions of the 
family environment. Parent-reported family functioning followed the same procedure where 
group differences were compared between high-risk and control offspring.  
To investigate whether family functioning, parental bonding and risk status (offspring 
group) predicted internalising problems or externalising problems while accounting for age 
and home structure, random effects Linear Mixed Models (LMM) were used to account for 
within group family clustering. For this study, it was used to account for shared variance 
FAMILY ENVIRONMENT AND HIGH-RISK OFFSPRING 
 
 80 
from siblings participating in the study. Interactions between family environment factors and 
risk status were included in the models to investigate the moderating effect of risk status 
between family environment and psychopathology. Non-significant interactions were 
subsequently removed from LMMs. 
LMM is a multilevel analysis for continuous outcomes that accounts for a lack of 
independence between subject-level observations; in this case, more than one participating 
family member (Field, 2013). This analysis is compatible with imputed data sets using IBM 
SPSS Statistics v. 22 software. Models were built upon a fixed model that included family 
environment factors, offspring group and covariates, age and home structure. A random 
intercept was then added to the model with a variance components covariance matrix as it 
was hypothesized that intercepts would vary based on family clusters. Random slopes were 
then added to the model to investigate whether the fit of model significantly improved with 
the inclusion of varying slopes. The covariance of intercepts and slopes was not conducted as 
none of the models reported significant improvements with the inclusion of both intercepts 
and slopes.  The fit of the model was estimated based on changes to the log likelihood at 
inclusion of a random intercept and then, random slopes. Results are reported from the last 
model.  
3.4. Results 
3.4.1. Participants 
Table 3 presents the demographics of the high-risk and control offspring groups. The 
high-risk group consisted of 90 offspring of parents with BD. Sixty-nine (81%) of the 
proband parents had a diagnosis of BD-I, and sixteen parents (19%) had a diagnosis of BD-II. 
None of the proband parents were diagnosed with schizoaffective disorder. The high-risk 
group comprised of 34 families with a single participating offspring (58%), 20 families with 
FAMILY ENVIRONMENT AND HIGH-RISK OFFSPRING 
 
 81 
2 participating offspring (33%), 4 families with 3 participating offspring (7%), and 1 family 
with 4 participating offspring (2%). The control group consisted of 56 offspring of parents 
without a history of psychiatric illness. The control sample was comprised of 43 families with 
a single participating offspring, 5 families with 2 participating offspring, and 1 family with 3 
participating offspring.  Overall sixty-seven percent of parents who completed the 
questionnaires were mothers. There were no group differences in high-risk mothers compared 
to control mothers who completed the questionnaires (p>.05).  
Table 3 
Group demographics and clinical comparison 
 High-Risk 
(N = 90) 
Control  
(N = 56) 
Statistic Significance 
Demographics     
Age M (SD) 15.56 (2.82) 18.36 (2.62) 
Welch’s F (1, 
123.28) = 37.08 
p < .0001 
Gender N (%) 
(Male) 
43 (47.8%) 26 (46.4%) 2 = .025 p = .874 
Ethnicity N (%) 
(Caucasian) 
90 (100%) 43 (76.8%) FET p < .0001 
Home Structure1   FET p < .0001 
Biological Parents  
N (%) 
50 (58.1%) 24 (43.6%)   
Stepfamily N (%) 7 (8.1%) 1 (1.8%)   
Single Parent N (%) 19 (22.1%) 8 (14.5%)   
Out of Home N (%) 10 (11.6%) 22 (40.0%)   
 
                                                          
1 Home structure was used as a covariate in all analyses as described in Section 3.2.3. Separate group analyses revealed no group 
differences on self-report or parent-report of family functioning and parental bonding for those living at home and those living out of home.   
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The mean age of the high-risk group was younger than the control group, t(144) = 
5.98, p < .0001). There were no differences in gender between groups. All high-risk offspring 
identified as Caucasian ethnicity (100 %) compared to 76.8% of control offspring. In regard 
to the home environment, about half the participants in both groups reported living with both 
biological parents; 8.1% of high-risk offspring and 1.8% reported living in a stepfamily 
arrangement; 22.1% of the high-risk group and 14.5% of the control group reported living in 
a single-parent home; and 11.6% of high-risk offspring and 40% of control offspring were 
living out of home (reported on family environment when living with parents) at the time of 
assessment. A greater proportion of control offspring may have been living out of home 
compared to high-risk offspring due to their older age on average.  
3.4.2. Clinical Comparisons of Psychopathology 
Offspring Self-Report. 
Table 4 presents the summary of group differences between offspring self-report of 
dimensional psychopathology. In regard to Internalising problems, both the high-risk group 
and control group reported mean T-scores within the normal range. The covariates, offspring 
age and gender, were not related to Internalising problems. There was a significant effect of 
offspring group on Internalising problems after controlling for age and gender. The two 
groups were similar in terms of their internalising problems, with 21.4% (n= 19) of high-risk 
offspring and 21.1% (n= 19) of control offspring endorsing internalising symptoms within the 
clinical range.  
Similarly, in regard to Externalising problems, both the high-risk group and control 
group reported mean T-scores within the normal range. The covariates, offspring age and 
gender were not related to Externalising problems. Offspring group was significantly related 
to Externalising problems after controlling for age and gender. Both groups reported 
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equivalent proportions of Externalising problems within the clinical range, with 7.8% (n= 7) 
of high-risk offspring and 1.8% (n=1) of control offspring reporting externalising symptoms 
within the clinical range.  
Parent Report.  
Results of parent-reported group differences in dimensional psychopathology are 
summarized in Table 4. Based on parent-report of offspring Internalising problems, the high-
risk offspring and the control offspring had mean T-scores within the normal range. The 
covariates, offspring age and gender, and offspring group did not have significant effects on 
Internalising problems. However, there was significantly higher number of high-risk 
offspring (35.6%, n= 32) within the clinical ranges of Internalising problems than the control 
group (14.3%, n= 8).  
In regard to parent-reported Externalising problems, the high-risk group had an 
average T-score within the borderline clinical range, while the control group had an average 
T-score within the normal range. The covariates, age and gender were not significantly 
related to parent-reported Externalising problems; however, offspring group had a significant 
effect after controlling for offspring age. Based on parent reports, a greater percentage of 
high-risk offspring (44.4%, n= 40) had Externalising problems within the clinical range 
compared control offspring (23.2%, n= 13). 
3.4.3. Comparison of Family Environment (Functioning and Parental Bonding) 
Offspring Self-Report 
Table 5 summarizes group comparisons of self-reported family functioning (cohesion 
and adaptability) and parental bonding.  Offspring age, gender and home structure were 
included as covariates for each group comparison.  In regard to family cohesion, there were 
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no significant group differences, after controlling for offspring age, gender and home 
structure. Levels of family cohesion was reported by both groups to be within the moderate 
range and balanced in level of cohesion. Pairwise comparisons showed that females reported 
higher levels of family cohesion compared to males (p = .001). There were no significant 
group differences in the level of family adaptability after controlling for offspring age, gender 
and home structure.  
In regard to parental bonding, there were no group differences in perceived maternal 
care after controlling for offspring age, gender and home structure. The covariate, offspring 
age, was positively associated to perceived paternal care, with older offspring perceiving 
higher levels of paternal care than younger offspring. However, there was no significant 
group difference in paternal care, after controlling for age, gender and home structure. There 
was no group effect on perceived maternal overprotection after accounting for offspring age, 
gender and home structure. Pairwise comparisons of gender showed that males reported 
higher maternal overprotection than females (both p <.05). Pairwise comparisons of home 
structure showed that offspring from single parent homes reported lower perceived maternal 
overprotection than offspring living with either biological parents or a stepfamily 
arrangement (both p < .05).  There was no group effect in perceived paternal overprotection 
after controlling for offspring age, gender and home structure. 
Parent Report 
Table 6 reports group differences in parent-reported family functioning (cohesion and 
adaptability) only. In regard to parent-perceived family cohesion, there was no group 
difference, after controlling for offspring age, gender and home structure. Similar to offspring 
reports, levels of family cohesion was reported by both groups to be within the moderate 
range and balanced in level of cohesion. In terms of parent- perceived family adaptability, 
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there was no group effect after controlling for offspring age and gender. An effect of home 
structure was found. Pairwise comparison of home structure showed that based on parent-
report, families in a single-parent household had higher levels of adaptability than household 
containing biological parents, a stepfamily arrangement, and those living out of home at the 
time of assessment (p <.05). 
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Table 4 
Group differences in self-reported and parent-reported dimensional psychopathology 
 High-Risk (N = 90) Control (N = 56) 
F-value (1, 
142) 
Significance p
2 
Self-Report T-Scores      
Internalising Problems M (SE) 55.95 (1.31) 48.27 (1.74)    
Intercept   38.54 p <.0001 .213 
Age   3.34 p =.070 .023 
Gender   .09 p = .758 .001 
Group   12.32 p = .001* .080 
Externalising Problems M (SE) 53.74 (1.19) 49.00 (1.52)    
Intercept   46.98 p <.0001 .249 
Age   3.12 p = .079 .022 
Gender   .29 p = .591 .002 
Group   4.80 p = .03* .033 
*p <.05 
 
h
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Table 4 
Group differences in self-reported and parent-reported dimensional psychopathology continued 
 High-Risk (N = 90) Control (N = 56) 
F-value (1, 
142) 
Significance p
2 
Parent-Report T-Scores      
Internalising Problems M (SE) 53.12 (6.62) 44.47 (7.18)    
Intercept   50.88 p <.0001 .264 
Age   2.84 p = .094 .020 
Gender   .102 p = .750 .001 
Group   2.90 p = .091 .020 
Externalising Problems M (SE) 56.37 (4.71) 47.17 (6.36)    
Intercept   43.79 p <.0001 .236 
Age   .94 p = .335 .007 
Gender   .789 p = .376 .006 
Group   4.86 p = .029* .033 
*p <.05
h
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Table 5 
Group differences in self-reported family environment 
 High-Risk (N = 86) Control (N = 55) 
F-value (1, 
136) 
Significance p
2 
Self-Reported      
Family Cohesion M (SE) 50.39 (.63) 50.27 (.88)    
Intercept   205.97 p <.0001 .602 
Age   .393 p = .532 .003 
Gender   10.96 p = .001* .075 
Home structure   .908 p = .342 .007 
Group   .158 p = .691 .001 
Family Adaptability M (SE) 42.89 (.85) 43.00 (1.06)    
Intercept   143.91 p <.0001 .514 
Age   3.21 p = .075 .023 
Gender   1.06 p = .306 .008 
Home structure   .17 p = .685 .001 
Group   .007 p = .934 .000 
* p <.05 
h
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Table 5  
Group differences in self-reported family environment continued 
 High-Risk (N = 86) Control (N = 55) 
F-value (1, 
136) 
Significance p
2 
Maternal Care M (SE) 29.41 (.67) 29.87 (.87)    
Intercept   79.07 p <.0001 .359 
Age   .05 p = .829 .000 
Gender   .60 p = .439 .004 
Home structure   .165 p = .685 .001 
Group   .241 p = .624 .002 
Paternal Care M (SE)  26.20 (.83) 26.94 (1.09)    
Intercept   74.01 p <.0001 .352 
Age   8.57 p = .004* .059 
Gender   .46 p = .501 .003 
Home structure   .53 p = .468 .004 
Group   .27 p = .604 .002 
Maternal Overprotection M (SE) 13.82 (.61) 14.79 (.759)    
Intercept   17.62 p <.0001 .116 
* p <.05 
h
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Table 5  
Group differences in self-reported family environment continued 
 High-Risk (N = 86) Control (N = 55) 
F-value (1, 
136) 
Significance p
2 
Maternal Overprotection M (SE)      
Age   1.71 p = .194 .013 
Gender   4.56 p = .034* .033 
Home structure   4.34 p = .006* .088 
Group   2.24 p = .136 .016 
Paternal Overprotection M (SE)  12.14 (.55) 13.02 (.70)    
Intercept   25.39 p <.0001 .157 
Age   .000 p = .978 .000 
Gender   .42 p = .518 .003 
Home structure   1.53 p = .218 .011 
Group   1.75 p = .188 .013 
* p >.05 
 
h
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Table 6 
Group differences in parent-reported family environment 
 High-Risk (N = 86) Control (N = 55) 
F-value (1, 
136) 
Significance p
2 
Parent-Reported      
Family Cohesion M (SE) 51.45 (.91) 51.54 (1.07)    
Intercept   174.32 p < .0001 .562 
Age   1.66 p = .200 .012 
Gender   .25 p = .617 .002 
Home structure   .25 p = .619 .002 
Group   .12 p = .733 .001 
Family Adaptability M (SE) 43.51 (.73) 44.24 (1.22)    
Intercept   176.67 p <.0001 .565 
Age   .83 p = .363 .006 
Gender   .02 p = .879 .000 
Home structure   6.96 p = .009* .049 
Group   1.52 p = .220 .011 
* p >.05 
h
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3.4.4. Relationship between family environment and psychopathology 
Offspring Self-Report 
Internalising Problems Scale. Table 7 summarizes model estimates for the 
relationship between Internalising problems, group status and family environment factors. 
Interactions were conducted between group status and family environment variables to 
determine whether there were moderating relationships between family environment and 
internalising problems by group status. As the interactions were not significant, they were 
subsequently removed from the model.  
The relationship between Internalising problems and family environment factors 
while accounting for offspring age and home structure, showed that intercepts (Var(0j) = 
.000, 2 (1) = 1.73, p > .05) and slopes (Var(1j) = .000, 2 (10) = 4.57, p > .05) did not vary 
across families and participants respectively. Among the family environment factors, paternal 
care was found to negatively predict offspring internalising problems, in addition the high-
risk group status positively predicted offspring internalising problems.  
Externalising Problems Scale. Table 8 reports on the model estimates for 
Externalising problems. Interactions were again conducted between group status and family 
environment variables to determine moderating effects. As none of the interactions were 
significant they were removed from the model. 
The relationship between Externalising problems and family environment factors 
while accounting for offspring age and home structure, showed that intercepts (Var(0j) = 
.000, 2 (1) = 0.07, p > .05) and slopes (Var(1j) = .000, 2 (10) = 1.16, p > .05) did not vary 
between families and individuals respectively. Family functioning, parental bonding variables  
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Table 7  
Predictors of offspring-reported internalising problems 
 b SEb t Significance 95%CI 
Intercept 39.41 13.96 2.82 p = .005 11.86 – 66.96 
Age 0.42 0.38 1.12 p = .262 - 0.32 – 1.16 
Gender 0.15 2.03 0.07 p = .941 -3.85 – 4.15 
Home structure - 0.49 1.02 - 0.48 p = .631 - 2.50 – 1.52 
Group 7.19 2.28 3.16 p = .002* 2.70 – 11.67 
Cohesion 0.28 0.28 0.99 p = .326 -0.29 - 0.85 
Adaptability - 0.04 0.21 - 0.21 p = .836 -0.47 – 0.38 
Maternal Care - 0.33 0.20 - 1.70 p = .09 - 0.72 – 0.05 
Paternal Care - 0.31 0.15 - 2.05 p = .041* - 0.60 – -0.13 
Maternal Overprotection - 0.01 0.27 - 0.05 p = .962 - 0.54 – 0.51 
Paternal Overprotection 0.11 0.29 0.38 p = .702 -0.46 – 0.69 
*p<.05
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Table 8 
Predictors of offspring-reported externalising problems 
 b SEb t Significance 95%CI 
Intercept 46.24 12.81 3.61 p < .001 20.93 – 71.56 
Age 0.64 0.34 1.90 p = .058 - 0.02 – 1.30 
Gender 0.07 1.83 0.04 p = .968 -3.53 – 3.68 
Home structure - 0.82 0.87 - 0.94 p = .347 - 2.54 – 0.89 
Group 3.75 1.96 1.91 p = .056 - 0.10 – 7.60 
Cohesion 0.16 0.24 0.68 p = .499 - 0.31 - 0.63 
Adaptability - 0.18 0.19 - 0.96 p = .339 - 0.55 – 0.19 
Maternal Care - 0.34 0.18 - 1.93 p = .055 - 0.69 – 0.01 
Paternal Care 0.01 0.13 0.11 p = .916 - 0.25 – 0.28 
Maternal Overprotection - 0.19 0.23 - 0.80 p = .425 - 0.65  – 0.27 
Paternal Overprotection 0.17 0.29 0.58 p = .564 - 0.40 – 0.73 
*p<.05 
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and group status did not significantly predict externalising outcomes. However, maternal care 
showed a negative trend and group status showed a positive trend towards significance. 
Parent Report 
Table 9 summarizes model estimates for parent-reported internalising problems and 
externalising problems, and their respective relationship with family functioning factors (parent 
reported cohesion and adaptability) and group status. Again, as interactions between group status and 
family functioning variables were not significant, they were subsequently removed from the model. 
Internalising Problems Scale. In regard to the parent-reported Internalising model, the 
relationship between offspring internalising problems and family functioning (cohesion and 
adaptability) showed that the intercepts varied significantly across families (Var(0j) = 2.384, 2 (1) = 
8.66, p < .01); however, slopes did not significantly vary across participants (Var(1j) = .000, 2 (5) = 
1.38, p > .05).  Accounting for offspring age and home structure, family cohesion and family 
adaptability, group status did not significantly predict parent-reported internalising problems.  
Externalising Problems Scale. The relationship between parent-reported externalising 
problems and family functioning while accounting for offspring age and home structure, showed that 
the intercepts vary significantly across families (Var(0j) = 9.048, 2 (1) = 6.76, p < .01); however, 
slopes did not vary significantly across individuals (Var(1j) = .000, 2 (5) = 1.40, p > .05). Similar to 
previous results, family cohesion, family adaptability, and group status did not significantly predict 
parent-reported externalising problems.  
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Table 9 
Predictors of parent-reported internalising and externalising problems 
 b SEb t Significance 95%CI 
Internalising Problems      
Intercept 52.59 35.63 1.48 p = .167 - 25.54 – 130.73 
Age - 1.71 1.27 -1.34 p = .218 - 4.68 – 1.26 
Gender -3.42 5.00 -0.69 p = .506 -14.27 – 7.42 
Home structure 1.00 2.41 0.42 p = .681 - 3.96 – 5.96 
Group 9.22 5.54 1.66 p = .110 - 2.27 – 20.70 
Cohesion 0.13 0.36 0.36 p = .724 -0.62 – 0.88 
Adaptability 0.19 0.38 0.49 p = .628 - 0.61 – 0.98 
Externalising Problems      
Intercept 37.13 25.90 1.43 p = .164 - 16.21 – 90.47 
Age - 0.69 0.83 - 0.83 p = .421 - 2.47 – 1.09 
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Table 9 continued 
Predictors of parent-reported internalising and externalising problems 
 b SEb t Significance 95%CI 
Externalising Problems      
Gender -2.20 4.54 -0.49 p = .637 -12.16 – 7.76 
Home Structure -0.17 1.88 -0.09 p = .929 -3.92 – 3.89 
Group 9.13 5.05 1.81 p = .085 - 1.37 – 19.64 
Cohesion 0.26 0.38 0.68 p = .513 - 0.60 – 1.12 
Adaptability 0.07 0.40 0.18 p = .857 - 0.80 – 0.94  
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3.5. Discussion 
 
High-risk offspring have been shown to be a valuable cohort in the investigation of 
the developmental trajectory of BD, yet the existing literature has primarily relied upon 
parent reports of offspring psychopathology and the family environment. Importantly, these 
offspring may present an alternative and important perspective of the relationship between 
family environment and their own psychopathology.  The current study examined the 
association between family environment variables and psychopathology based on the 
perspectives of both the offspring and parent, and is only the second such study to do so. The 
first (Vance et al., 2008) was a small correlational study of twenty high-risk offspring of band 
their parents with BD that measured levels of conflict and depression as an outcome. 
Findings of the present study demonstrated that only offspring reports revealed an association 
between risk status (high-risk or control) and parental bonding on self-reported internalising, 
and a trend towards significant on self-reported externalising problems. Based on parent-
reports, there were no associations between risk status or family functioning and their 
offspring’s psychopathology.  
On average both high-risk and control offspring reported internalising and 
externalising problems below the clinical range. However, partially supporting the first 
hypothesis, high-risk offspring reported a greater elevation on both problems compared to 
control offspring. However, based on parent-reports only externalising problems showed 
greater elevation, reaching the subclinical range, in the high-risk group compared to the 
control group. When examining group difference within the clinical ranges of problems, the 
second hypothesis was also partially supported. Offspring-reports revealed no group 
differences, while parents reported a greater number of high-risk offspring within the clinical 
ranges of internalising and externalising problems. These results are consistent with the 
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existing literature showing that high-risk offspring tend to have higher severity and a greater 
number of internalising and externalising diagnoses (Perich et al., 2015; Rasic, Hajek, Alda et 
al., 2014; Maoz, Goldstein and Axelson, 2014; Vandeleur et al., 2012; Giles, Delbello, 
Standford et al., 2007; Lapalme, Hodgins & Laroche, 1997).  
The above findings also lean support towards a discrepancy in agreement between 
parent and offspring report of internalising problems compared to externalising problems 
(Salbach-Andrae, Lenz, & Lehmkuhl, 2009). Partially consistent with evidence that parents 
are most reliable in reporting their offspring’s clinical symptoms when their child is already 
diagnosed with BD (Youngstrom, Freeman & Jenkins, 2009), the present results showed that 
only parent reports displayed group differences in internalising and externalising symptoms 
that were of clinical severity. On the other hand, offspring reports only revealed group 
differences in subclinical elevations of internalising problems. These results suggest that 
offspring may be more sensitive than parents to non-clinical elevations in internalising 
difficulties. In turn, parents appear to have greater insight into their offspring’s internalising 
and externalising problems when the symptoms are severe enough to reach clinical ranges. 
Contrary to the expectations of the third and fourth hypotheses, there were no group 
differences in offspring-reported family functioning and parental bonding, and parent-
reported family functioning. Based on bipolar parent-report studies, it was hypothesized that 
the high-risk group would demonstrate greater levels of family dysfunction characterized by 
lower family cohesion and extreme levels of adaptability, and lower parental care and higher 
parental overprotection. Deviations in findings may reflect the current study’s recruitment 
bias where higher functioning families volunteered to participate in the associated 
longitudinal study through community and media advertising, and previous research 
involvement. Such channels of recruitment may have inadvertently attracted families that are 
higher functioning than studies that have recruited through specialized clinics and hospitals 
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(e.g. Freed et al., 2014; Barron et al., 2014; Du Rocher Schudlich et al., 2008; Romero et al., 
2005; Chang et al., 2001). However, the lack of family environment difference may present 
as a promising finding that suggests that lower family functioning may not be the norm for 
high-risk families and that these families may be functioning as well as families where 
parents do not have psychiatric histories. This is consistent with early studies in parental 
bonding (Joyce, 1984; Parker, 1979) which argued that there is an absence of evidence 
supporting particular deviations in parenting that may be characteristic of a bipolar disorder 
presentation. 
Gender and home structure were found to be associated with family environment. 
Females tended to report higher levels of family cohesion and males reported higher levels of 
maternal overprotection. The type of home structure was also associated with maternal 
overprotection with offspring from single parent households reporting lower levels of 
overprotection than those living with biological parents or a stepfamily arrangement. Based 
on parent reports, those in single-parent households were also associated with higher levels of 
family adaptability. Importantly, risk status did not moderate these associations suggesting 
that gender and type of home structure may have a greater influence on perceived family 
environment than parent illness status.  
Beyond group comparisons, the current study sought to examine the effect of family 
functioning and parental bonding on offspring internalising and externalising problems 
(Hypotheses 5 and 6): specifically, whether having a parent with BD moderated this 
relationship while accounting for offspring age, gender and home structure. Counter to 
expectations, results showed that parent illness status did not moderate the relationship 
between family environment and psychopathology. Based on offspring reports, high-risk 
status and lower paternal care directly and independently predicted internalising problems. In 
regard to externalising problems, there was a tendency to show a similar trend with high-risk 
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group status and lower maternal care as possible predictors. However, on parent report, 
family functioning and group were not significant predictors of internalising or externalising 
problems, and no moderating effects of predictors were found. According to offspring 
reports, these findings suggest that parental care, rather than a systemic view of family 
functioning, and parent bipolar diagnosis, were important predictors of self-perceived 
psychopathology.  
The present finding that only offspring-reported parental bonding was predictive of 
psychopathology is significant in understanding the potential mental health outcomes of these 
children. The first known study to investigate the association between perceived family 
factors and psychopathology in high-risk BD offspring, found that high-levels family conflict 
as reported by the offspring, were correlated with offspring depression (Vance et al, 2008). 
However, this small correlational study did not examine the role of parent-child bonding. 
Previous evidence has shown that perceived parental attachment play a significant role in 
psychopathology outcomes among offspring. For example, results from a longitudinal study 
that followed children from 11 years old to 15 years old, showed that children who perceived 
their parents as extremely low in warmth, and with high levels of control, were more than 
twice as likely to have a psychiatric disorder by the time they reached 15 years old than those 
who did not report these extreme levels of parenting (Young, Lennie & Minnis, 2011).  In 
addition, offspring reports of poor parent-child attachment and family functioning, and not 
parent reports of these factors, predicted offspring history of suicide attempts (Sheftall, 
Mathian, Furr & Dougherty, 2013).  
Of note paternal care, over maternal care, was associated with internalising problems. 
There is growing evidence that fathers involvement in early childhood is associated with 
decreases in externalising and internalising behaviour in young children and increases in 
prosocial behaviour (Jia, Kotila & Schoppe-Sullivan, 2012), and involvement in middle 
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childhood is associated with higher levels of self-esteem and self-efficacy (Deutsch, Servis & 
Payne, 2001). Positive effects of fathers’ involvement and warmth on child wellbeing appear 
to continue into adolescence (Carlson, 2006), with conflictual father-adolescent relationships 
having adverse effects on the severity of adolescent depression (Sheeber, Davis, Leve, Hops 
& Tildesley, 2007) One explanation postulated to explain the importance of paternal warmth 
in the present study is the different attachment roles of mother and father throughout 
development. While mother-child attachment may be seen to provide care, comfort and 
protection throughout development, the father-child attachment may be characterised by 
physical play, safe exploration and fear challenging (Bogels & Phares, 2008). In particular it 
has been theorised that during adolescence, fathers’ attachment role is to facilitate safe risk-
taking behaviour while providing security and warmth, thus allowing children to challenge 
fears and develop assertiveness (Paquette, 2004). As such the lack of paternal warmth may 
hinder the child’s process to effectively undertake safe risk-taking behaviours to challenge 
their fears and develop a sense of assertiveness when confronted by challenges, therefore, 
adversely affecting the child’s internalising problems.  
The absence of moderating effects of risk status in the current study may again reflect 
higher functioning in the high-risk sample and the use of offspring-reported 
psychopathology. Compared to existing studies that identified offspring with psychiatric 
diagnoses using clinical interviews and diagnostic criteria (e.g. Doucette et al., 2014; Freed et 
al., 2015; Du Rocher Schudlich et al., 2008; Romero et al., 2005; Ferreira et al., 2013), the 
purpose of the current study was to investigate these associations through offspring-reports, 
specifically in its aim to capture offspring perception. With the average Internalising and 
Externalising T-Scores within the normal range and the possible participation of higher 
functioning high-risk families, it is reasonable that moderating effects were not found. In 
support, previous studies that have examined these associations either contained samples 
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where high-risk offspring were already diagnosed with BD (Gomes et al., 2015; Saffer et al., 
2015), they did not include a control group to compare associations (Doucette et al., 2014; 
Reichart et al., 2007), or they used solely parent-reports (Freed et al., 2014). Another 
explanation, and a limitation for the study, may be overall low power to detect hypothesized 
interaction effects in Linear Mixed Modelling (LMM) given the need to test for differences in 
variation among individuals and within individuals at multiple hierarchical levels (e.g. 
individual and sibling group; Kain, Bolker & McCoy, 2015). However, the use of LMM was 
a statistically and conceptually appropriate approach to account for within group family 
clustering and lack of independence in observation. It provided adequate power to detect 
differences in main effects.  
This is only the second study to examine high-risk offspring perspectives and their 
family environment and its relationship with offspring-reported psychopathology. Several 
limitations of the present study should be considered when interpreting the present findings. 
As aforementioned, a potential recruitment bias may have in part explained non-significant 
findings where higher functioning families may have opted to participate in the study. This is 
compared to studies that have recruited through specialized clinics and hospitals (e.g. Freed 
et al., 2014; Barron et al., 2014; Du Rocher Schudlich et al., 2008; Romero et al., 2005; 
Chang et al., 2001) where families may experience lower levels of functioning as the parent 
with BD seeks symptom stabilisation. Secondly, family functioning was measured on two 
dimensions using FACES-II (Olson, Bell & Portner, 1982), therefore refining the 
investigation to family cohesion and adaptability. However, it excluded other aspects of 
family functioning that may be associated with offspring psychopathology such as family 
expressiveness and level of conflict (Vance et al., 2008; Freed et al., 2014). The third 
limitation is that due to the cross-sectional nature of the present study the mediating effect of 
risk status could not be explored. It has been recommended that mediation analysis be 
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reserved for longitudinal data where meaningful mediation outcomes may be interpreted, and 
such analysis on cross-sectional data is not advised due to subsequent bias effects produced 
between observed relationships (Maxwell & Cole, 2007; Maxwell, Cole & Mitchell, 2011). 
Therefore, it remains unclear whether the relationship between offspring reported family 
environment and psychopathology would change with time, or whether this relationship may 
be mediated by offspring risk status.  
Future research should extend the present study by examining the longitudinal 
association of family environment and psychopathology using offspring reports. To identify 
the presence of mediation effect of risk status between these two factors would have 
implications in the identification of key family characteristics that are present in high-risk 
families and that may be targeted in early family intervention treatment. Additionally, future 
studies may consider further delineating these associations by examining the mediation of 
high-risk offspring with and without psychiatric diagnoses.  
3.5.1. Conclusions 
In the current study, offspring reports showed that risk status and parental care was 
predictive of their self-reported psychopathology. According to offspring, low paternal care 
independently predicted their internalising problems, with low maternal care showing a 
predictive trend in its prediction of externalising problems. This result suggest that parental 
care may be a key factor over and above systemic family functioning, and independent of 
parent illness status, in predicting psychopathology. Additionally, current findings indicate 
that offspring perception of their own psychopathology is valuable when levels of 
internalising and externalising problems are yet to reach clinical and severe levels. Parents, 
on the other hand, are more likely to detect internalising and externalising problems at 
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clinical levels. As such, this detection will have implications for identification and 
intervention of early indicators of psychopathology associated with bipolar prodrome.  
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Chapter 4: General Discussion 
 
Genetic contributions to BD have been well established, however, the disorder is 
also understood to emerge out of a gene-environment interplay, with environmental stressors 
serving to potentiate genetic vulnerabilities. Offspring of parents with BD have a greater risk 
of developing a wide range of psychopathology (e.g. Nurnberger et al., 2011; Vandeleur et 
al., 2012; Mesman et al., 2014; Perich et al., 2015; Rasic et al., 2014) than those without a 
parent with BD and due to their genetic vulnerability they have shown to be a valuable cohort 
in tracking the developmental trajectory of BD. Study 1 of this thesis examined the 
prevalence of psychopathology (mood and non-mood) in primarily high-risk offspring from a 
wide developmental range, using a meta-analytic method. Study 2, using data from a larger 
study of high-risk offspring, investigated the family context as one environmental stressor 
that may contribute to the presence of psychopathology among this group. Specifically, it 
examined whether high-risk status was associated with greater family dysfunction, and 
whether this interaction was predictive of self and parent reported internalising and 
externalising problems.  
The finding of Study 1 offers a perspective on risk for mood disorders and other 
forms of psychopathology among high-risk offspring. In order to examine this risk from a 
developmental perspective, the study selected studies that included subjects from a wide 
developmental range, ranging from 2 years old to 30 years old, and it included studies with a 
control comparison group. Findings showed that high-risk bipolar disorder individuals were 
at two times greater risk than controls of developing at least one psychiatric disorder. The 
highest risk was found for BD with high-risk individuals at nine-times greater risk than 
controls, reflecting the genetic loading of the disorder.  
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High-risk individuals had almost a two-and-half times greater risk of having a non-
BD mood disorder. Interestingly, younger age of high-risk individuals was associated with 
the presence of a mood disorder diagnosis. This is consistent with clinical staging models of 
BD, where mood disturbances and single depressive episodes are observed in the early stages 
of illness, generally in adolescence, and prior to the first hypomanic or manic episode (Duffy 
et al., 2010; Duffy 2014; Berk, Hallam & McGorry, 2007; Kapczinski et al., 2014). 
In regard to non-mood psychopathology, the prevalence of anxiety disorders was the 
highest among both high-risk individuals (32.1%) and control (12.1%) compared to other 
types of diagnoses. This is consistent with previous literature finding that anxiety disorder 
were the most common disorders amongst youth (Duffy et al., 2013; Merikangas et al., 
2010). However, high-risk individuals were over two-times more likely to have an anxiety 
diagnosis. Similarly, they were two-and-half times at greater risk of having an ADHD 
diagnosis or a behavioural disorder (ODD or CD), and almost at two times greater risk than 
control of having a substance use disorder. The presence of non-mood psychopathology is 
significant in this high-risk cohort. It has been shown that the presence of an anxiety disorder 
in childhood significantly predicted subsequent risk of mood disorders in high-risk offspring 
(Duffy et al., 2013). Additionally, Perich et al. (2015) recently demonstrated that prior 
behavioural disorders were predictive of later onset of BD in a cohort of adults with BD.  
Higher rates and greater risk of psychopathology among high-risk offspring may 
reflect the interaction between genetic susceptibility and environmental stressors. There has 
been evidence to suggest that high-risk individuals have higher stress sensitivity and lower 
tolerance at baseline than the general population (Goodyer et al., 2000; Ellenbogan et al., 
2006). One such environmental stressor investigated in Study 2, was the family environment. 
Specifically, the systemic family functioning and parental bonding and its association with 
offspring reported and parent reported psychopathology.  The family environment has been 
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found to be a significant stressor as high-risk offspring are more likely to experience 
moderate to severe interpersonal stressful events than the general population, with family 
relationships significantly associated with chronic stress (Ostiguy et al., 2009; 2011). 
Moreover, evidence has been published to suggest that high-risk offspring experience greater 
levels of stress as an outcome of interpersonal relationships than controls (Ostiguy et al., 
2009; 2011). 
Reflecting findings from the first study, Study 2 found that high-risk offspring 
reported higher elevations in internalising and externalising problems than control offspring. 
Based on parent reports, a greater number of high-risk offspring experienced such problems 
within the clinical range of severity compared to control offspring. Contrary to expectations, 
there were no differences in the perception of the family environment between high-risk and 
control offspring, and on parent reports. This may be a promising finding suggesting that 
some high-risk families are functioning as well as those where parents do not have a 
psychiatric illness. It also may reflect the study’s recruitment bias where it is possible that 
higher functioning families were more available and organised to volunteer through 
community and media advertising compared to those families who may be lower functioning 
and managing a number of stressors.  This is compared to the sample used by Vance and 
colleagues (2008) that was recruited from patients who regularly attended National Health 
Service (NHS) providers. The current sample was also different from those families recruited 
from specialist clinics and inpatient hospitals who may have experienced greater dysfunction 
associated with the parent’s symptom severity and destabilisation (e.g. Freed et al., 2015; 
Barron et al., 2014; Du Rocher Schudlich et al., 2008; Romero et al., 2005; Chang et al., 
2001).  
When examining offspring perception of the family environment and their own 
psychopathology, it was found that genetic high-risk status and low levels of paternal care 
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were significantly associated with internalising problems. However, high-risk status was not 
associated with lower levels of family functioning or parental bonding in predicting self-
reported psychopathology. Parent reports of family functioning and offspring 
psychopathology did not reveal significant associations. These findings indicate that risk 
status and perceived parental care play a significant but independent role in predicting self-
perceived psychopathology.  
Limitations 
A key limitation reflected in both studies is the involvement of both biological parents 
in prospective family studies. In Study 1, this limitation reflected inconsistences in high-risk 
BD research where only two papers included in the meta-analysis adequately reported 
disorders of the biological co-parent (Perich et al., 2015, Garcia-Amador et al., 2013). 
Therefore it is unclear whether having two parents with psychiatric illnesses presents as 
“ultra-high” risk in the interplay between genetic susceptibility and environmental stressor. 
This limitation was reflected in Study 2, where the greatest percentage of missing data was 
from parent reports. The impact of co-parent diagnoses on the family environment, and 
subsequently on the presence of offspring psychopathology remain unclear.  
Another limitation of Study 2 was that systemic family functioning was measured 
using only two factors, cohesiveness and adaptability. It was beyond the scope of the current 
study to include other family functioning domains such as levels of family conflict and 
expressiveness, and measures of expressed emotion which have been associated with 
offspring psychopathology and BD relapse (e.g. Du Rocher Schudlich et al., 2008; Vance, 
Huntley Jones, Espie, Bentall & Tai, 2008; Kim & Miklowitz, 2004). In particular, it may 
have been informative to have also included an independently rated measure of parent-child 
relationship such as the Family Affective Attitude Rating Scale (FAARS; Bullock, Schneiger 
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& Dishion, 2005) to determine whether parent affective attitudes (e.g. level of warmth) 
towards their child was associated with offspring internalising and externalising symptoms.  
Lastly, the cross-sectional nature of the study prevented the use of mediation analyses 
to determine relational pathways between risk status, family environment and offspring 
psychopathology. It has been reported that use of mediation and partial analyses on cross-
sectional data, instead of longitudinal data, produces significant bias effects, therefore, 
indirect effects found may be highly misleading (Maxwell & Cole, 2007; Maxwell, Cole & 
Mitchell, 2011). Therefore moderation analyses were used to investigate the association 
between risk status and family environment on offspring psychopathology.  
Clinical Significance and Future Directions 
From Study 1, high-risk bipolar offspring clearly have higher risk of developing a 
number of psychopathology, including a nine times greater risk of developing BD itself, than 
offspring of parents without BD.  However, an effective pharmacological and psychological 
approach to prevent, or at least minimise, the chronicity of BD is yet to be identified (Scott et 
al., 2013). It is hoped that identifying clinical presentations of high-risk bipolar offspring, and 
delineating family environment stressors, may guide directions for the development of 
targeted treatment approaches. It remains unclear whether psychopathology in high-risk 
offspring may be addressed by early treatment focused on environmental stressors.  The 
results of Study 2 suggest that parental care may be a key factor over and above systemic 
family functioning, and independent of parent illness status, in predicting psychopathology. 
Future research should extend the present study by examining the longitudinal 
association of family environment and psychopathology using offspring reports. In particular, 
parental bonding has yet been examined as a mediator between risk status and offspring 
psychopathology. 
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To identify the presence of mediation effect of risk status between these two factors 
would have implications in the identification of key family characteristics that are present in 
high-risk families and that may be targeted in early family intervention treatment.  
It is understood that family relationships may protect against the impact of genetic 
vulnerability in BD (Miklowitz, 2014). In particular, family communication training, 
problem-solving and behavioural parenting strategies have shown positive effects in 
symptom remission in high-risk offspring (Miklowitz et al., 2013). From the present findings, 
behavioural parenting strategies should consider incorporating approaches to parent-child 
interactions that promote perceived care and warmth. It is hoped that such strategies may 
promote family resiliency and reduce the likelihood of onset (Miklowitz, 2014).  
4.1. Conclusions 
High-risk bipolar offspring have been shown to be at two-times greater risk of having 
at least one psychiatric disorder and at nine-times greater risk of developing BD than control 
offspring. It is now understood that environmental stressors such as the family environment 
play a significant role in the onset of psychopathology among this high-risk cohort. 
Unexpectedly, parent reports did not reveal significant associations between risk status, 
family environment and offspring psychopathology. However, parent reports revealed a 
higher number of high-risk offspring within the clinical range of internalising and 
externalising problems, whereas, offspring reports did not reveal group differences in clinical 
levels of symptomology. Instead, based on offspring reports, perceived paternal care was 
found here to be predictive of self-reported levels of internalising problems, and a similar 
trend of maternal care was found to predict externalising problems. Risk status also appeared 
to be an independent and significant predictor of self-reported psychopathology. These 
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findings highlight the importance of understanding offspring perception in targeting key 
parent-child relationship factors associated with offspring psychopathology.  
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Appendix A Continued 
Study 2 SPSS Output of Missing Values Analysis 
Variable Summarya,b 
 
Missing 
Valid N Mean Std. Deviation N Percent 
Parent- report 
psychoopathology at 
clinical levels 
56 38.4% 90   
Joined parent total 
scores in categories 
55 37.7% 91   
Joined parent Total T 55 37.7% 91 51.15 17.413 
Joined parent 
internalising scores in 
categories 
54 37.0% 92   
Joined parent 
Internalising T 
54 37.0% 92 56.75 18.917 
Joined parent 
externalising scores in 
categories 
53 36.3% 93   
Joined parent 
Externalising T 
53 36.3% 93 55.18 19.010 
Parent_Adap 30 20.5% 116 29.44 20.393 
Parent_Coh 30 20.5% 116 34.82 24.152 
FACES_Adapt 16 11.0% 130 42.85 6.729 
FACES_Coh 16 11.0% 130 50.14 5.691 
Overp_F 14 9.6% 132 12.55 4.399 
Joined internalising 
scores in categories 
13 8.9% 133   
Joined Internalising t-
scores 
13 8.9% 133 52.62 11.699 
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Joined total scores in 
categories 
12 8.2% 134   
Joined total t-scores 12 8.2% 134 46.40 8.850 
Joined externalising 
scores in categories 
9 6.2% 137   
Joined externalising t-
scores 
9 6.2% 137 51.13 9.695 
Care_F 9 6.2% 137 26.56 7.269 
Overp_M 9 6.2% 137 14.15 4.839 
Care_M 9 6.2% 137 29.58 5.686 
Self-report 
psychopathology in 
cinical levels 
8 5.5% 138   
Home Structure 5 3.4% 141   
Ethnicity 1 0.7% 145   
a. Maximum number of variables shown: 25 
b. Minimum percentage of missing values for variable to be included: .1% 
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Appendix B 
 
Pearson Correlation Matrix among self-reported and parent-reported internalising problems and externalising problems 
 Self-report 
Internalising 
Problems 
Self-report 
Externalising 
Problems 
Parent-report 
Internalising 
Problems 
Parent-report 
Externalising 
problems 
Self-report 
Internalising 
Problems 
 
-    
Self-report 
Externalising 
Problems 
 
.484** -   
Parent-report 
Internalising 
Problems 
 
.224* .037 -  
Parent-report 
Externalising 
problems 
.092 -.005 .650 - 
*p<.05, **p<.0001
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Appendix B 
(Continued) 
 
Pearson Correlation Matrix among self-reported and parent-reported family environment measures 
 Self-reported 
Cohesion 
Self-reported 
Adaptability 
Parent-
reported 
Cohesion 
Parent-
reported 
Adaptability 
Maternal Care Paternal Care Maternal 
Overprotection 
Paternal 
Overprotection 
Self-reported 
Cohesion 
-        
Self-reported 
Adaptability 
.645** -       
Parent-
reported 
Cohesion 
.078 .162 -      
Parent-
reported 
Adaptability 
.059 .161 .326** -     
Maternal Care .325** .412** .093 .265* -    
Paternal Care .396** .394** .052 .391** .338** -   
Maternal 
Overprotection 
-.038 -.143 -.003 -.058 -.298** -.130 -  
Paternal 
Overprotection 
-.198* -.271* .063 -.048 -.356** -.283** .625** - 
*p<.05, **p<.0001
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Appendix C 
Study 2 SPSS Output of Main Analyses 
 
Group differences in offspring-reported internalising and externalising problems 
Tests of Between-Subjects Effects 
 
Dependent Variable: Offspring-reported internalising problems 
Imputation Number Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Pooled Corrected Model 1610.604f 3 536.868 4.166 .007 .081 
Intercept 4967.088 1 4967.088 38.541 .000 .213 
Age 430.536 1 430.536 3.341 .070 .023 
Sex 12.233 1 12.233 .095 .758 .001 
Group 1587.433 1 1587.433 12.317 .001 .080 
Error 18300.678 142 128.878    
Total 425758.842 146     
Corrected Total 1610.604f 3 536.868 4.166 .007 .081 
f. R Squared = .081 (Adjusted R Squared = .061) 
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Pairwise Comparisons 
Dependent Variable Offspring-reported internalising problems 
Imputation Number (I) Group (J) Group 
Mean Difference 
(I-J) Std. Error Sig.b 
95% Confidence Interval for 
Differenceb Fraction Missing 
Info. 
Relative 
Increase 
Variance 
Relative 
Efficiency Lower Bound Upper Bound 
Pooled control HR -7.683* 2.298    .112 .119 .978 
HR control 7.683* 2.298    .112 .119 .978 
Based on estimated marginal means 
*. The mean difference is significant at the p<.05 
 
 
 
Tests of Between-Subjects Effects 
 
Dependent Variable: Offspring-reported externalising problems 
Imputation Number Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Pooled Corrected Model 634.546f 3 211.515 1.963 .122 .040 
Intercept 5061.096 1 5061.096 46.978 .000 .249 
Age 336.433 1 336.433 3.123 .079 .022 
Sex 31.332 1 31.332 .291 .591 .002 
Group 517.456 1 517.456 4.803 .030 .033 
Error 15298.171 142 107.734    
Total 411399.635 146     
Corrected Total 634.546f 3 211.515 1.963 .122 .040 
f. R Squared = .040 (Adjusted R Squared = .020) 
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Pairwise Comparisons 
Dependent Variable Offspring-reported externalising problems 
Imputation 
Number (I) Group (J) Group 
Mean Difference 
(I-J) Std. Error Sig.b 
95% Confidence Interval 
for Differenceb 
Fraction Missing 
Info. 
Relative Increase 
Variance 
Relative 
Efficiency 
Lower 
Bound 
Upper 
Bound 
Pooled control HR -4.746* 1.942    .030 .031 .994 
HR control 4.746* 1.942    .030 .031 .994 
 
Based on estimated marginal means 
*. The mean difference is significant at the p<.05 
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Group differences in parent-reported internalising and externalising problems 
 
Tests of Between-Subjects Effects 
 
Dependent Variable: Parent-reported internalising problems 
Imputation Number Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Pooled Corrected Model 3168.697f 3 1056.232 3.506 .017 .069 
Intercept 15328.964 1 15328.964 50.877 .000 .264 
Age 854.578 1 854.578 2.836 .094 .020 
Sex 30.592 1 30.592 .102 .750 .001 
Group 874.907 1 874.907 2.904 .091 .020 
Error 42783.557 142 301.293    
Total 498296.674 146     
Corrected Total 45952.254 145     
f .R Squared = .069 (Adjusted R Squared = .049) 
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Tests of Between-Subjects Effects 
 
Dependent Variable: Parent-reported externalising problems 
Imputation Number Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Pooled Corrected Model 3288.032f 3 1096.011 3.504 .017 .069 
Intercept 13696.448 1 13696.448 43.794 .000 .236 
Age 292.510 1 292.510 .935 .335 .007 
Sex 246.805 1 246.805 .789 .376 .006 
Group 1520.788 1 1520.788 4.863 .029 .033 
Error 44409.896 142 312.746    
Total 497602.275 146     
Corrected Total 47697.928 145     
f. R Squared = .069 (Adjusted R Squared = .049) 
 
 
Pairwise Comparisons 
Dependent Variable: Parent-reported externalising problems 
Imputation Number (I) Group (J) Group 
Mean Difference 
(I-J) Std. Error Sig.b 
95% Confidence Interval for 
Differenceb Fraction 
Missing Info. 
Relative 
Increase 
Variance 
Relative 
Efficiency Lower Bound Upper Bound 
Pooled control HR -9.197* 5.163    .561 1.032 .899 
HR control 9.197* 5.163    .561 1.032 .899 
Based on estimated marginal means 
*. The mean difference is significant at the p<.05 
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Group differences of offspring-reported family environment 
Tests of Between-Subjects Effects 
 
Dependent Variable:  Offspring-reported Cohesion   
Imputation Number Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Pooled Corrected Model 338.298f 4 84.574 3.128 .017 .084 
Intercept 5569.106 1 5569.106 205.969 .000 .602 
Age 10.616 1 10.616 .393 .532 .003 
Sex 296.339 1 296.339 10.960 .001 .075 
Home_Enviro 24.544 1 24.544 .908 .342 .007 
Group 4.280 1 4.280 .158 .691 .001 
Error 3677.254 136 27.039    
Total 361257.004 141     
Corrected Total 4015.551 140     
f. R Squared = .084 (Adjusted R Squared = .057) 
 
Pairwise Comparisons 
Dependent Variable: Offspring-reported cohesion 
Imputation Number (I) Sex (J) Sex 
Mean Difference 
(I-J) Std. Error Sig.b 
95% Confidence Interval for 
Differenceb 
Fraction 
Missing Info. 
Relative 
Increase 
Variance 
Relative 
Efficiency 
Lower 
Bound Upper Bound 
Pooled Male Female -2.970* 1.024    .276 .339 .948 
Female Male 2.970* 1.024    .276 .339 .948 
Based on estimated marginal means 
*. The mean difference is significant at the p<.05 
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Tests of Between-Subjects Effects 
 
 
Dependent Variable:  Offspring-reported adaptability  
Imputation Number Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Pooled Corrected Model 200.792f 4 50.198 1.116 .352 .032 
Intercept 6475.710 1 6475.710 143.907 .000 .514 
Age 144.422 1 144.422 3.209 .075 .023 
Sex 47.475 1 47.475 1.055 .306 .008 
Home_Enviro 7.431 1 7.431 .165 .685 .001 
Group .305 1 .305 .007 .934 .000 
Error 6119.897 136 44.999    
Total 263187.557 141     
Corrected Total 6320.690 140     
f. R Squared = .032 (Adjusted R Squared = .003) 
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Tests of Between-Subjects Effects 
Dependent Variable: Offspring-reported paternal care 
Imputation Number Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Pooled Corrected Model 462.884f 4 115.721 2.307 .061 .064 
Intercept 3711.915 1 3711.915 74.009 .000 .352 
Age 429.805 1 429.805 8.570 .004 .059 
Sex 22.848 1 22.848 .456 .501 .003 
Home_Enviro 26.525 1 26.525 .529 .468 .004 
Tests of Between-Subjects Effects 
 
 
Dependent Variable: Offspring-reported maternal care 
Imputation Number Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Pooled Corrected Model 34.706f 4 8.677 .269 .898 .008 
Intercept 2455.000 1 2455.000 76.068 .000 .359 
Age 1.504 1 1.504 .047 .829 .000 
Sex 19.440 1 19.440 .602 .439 .004 
Home_Enviro 5.324 1 5.324 .165 .685 .001 
Group 7.784 1 7.784 .241 .624 .002 
Error 4389.242 136 32.274    
Total 127952.792 141     
Corrected Total 4423.948 140     
f. R Squared = .008 (Adjusted R Squared = -.021) 
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Group 13.553 1 13.553 .270 .604 .002 
Error 6821.049 136 50.155    
Total 106589.253 141     
Corrected Total 7283.934 140     
f. R Squared = .064 (Adjusted R Squared = .036) 
 
 
Tests of Between-Subjects Effects 
 
Dependent Variable:  Offspring-reported maternal overprotection 
Imputation Number Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Pooled Corrected Model 484.947f 6 80.825 3.912 .001 .149 
Intercept 363.956 1 363.956 17.616 .000 .116 
Age 35.217 1 35.217 1.705 .194 .013 
Sex 94.281 1 94.281 4.563 .034 .033 
Group 46.365 1 46.365 2.244 .136 .016 
Home_Enviro 268.687 3 89.562 4.335 .006 .088 
Error 2768.471 134 20.660    
Total 30924.776 141     
Corrected Total 3253.418 140     
f. R Squared = .149 (Adjusted R Squared = .111) 
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Pairwise Comparisons 
Dependent Variable: Offspring-reported maternal overprotection 
Imputation 
Number (I) Home_Enviro (J) Home_Enviro 
Mean Difference 
(I-J) Std. Error Sig.b 
95% Confidence 
Interval for 
Differenceb 
Fraction 
Missing Info. 
Relative 
Increase 
Variance 
Relative 
Efficiency 
Lower 
Bound 
Upper 
Bound 
Pooled Single parent Step-family -4.314* 2.272    .285 .354 .946 
Biological family -2.736* 1.237    .228 .268 .956 
live out of home -1.263 1.653    .329 .428 .938 
Step-family Single parent 4.314* 2.272    .285 .354 .946 
Biological family 1.578 2.209    .366 .496 .932 
live out of home 3.051 2.509    .370 .504 .931 
Biological family Single parent 2.736* 1.237    .228 .268 .956 
Step-family -1.578 2.209    .366 .496 .932 
live out of home 1.473 1.279    .094 .099 .982 
live out of home Single parent 1.263 1.653    .329 .428 .938 
Step-family -3.051 2.509    .370 .504 .931 
Biological family -1.473 1.279    .094 .099 .982 
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Pairwise Comparisons 
Dependent Variable: Offspring-reported maternal overprotection 
Imputation 
Number (I) Sex (J) Sex 
Mean Difference 
(I-J) Std. Error Sig.a 
95% Confidence Interval for 
Differencea Fraction Missing 
Info. 
Relative Increase 
Variance 
Relative 
Efficiency Lower Bound Upper Bound 
Pooled Male Female 1.622* .859    .066 .068 .987 
Female Male -1.622* .859    .066 .068 .987 
Based on estimated marginal means 
*. The mean difference is significant at the p<.05 
 
Tests of Between-Subjects Effects 
 
Dependent Variable:  Offspring-reported paternal overprotection 
Imputation Number Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Pooled Corrected Model 94.134f 4 23.533 1.330 .262 .038 
Intercept 449.276 1 449.276 25.394 .000 .157 
Age .014 1 .014 .001 .978 .000 
Sex 7.421 1 7.421 .419 .518 .003 
Home_Enviro 27.111 1 27.111 1.532 .218 .011 
Group 30.955 1 30.955 1.750 .188 .013 
Error 2406.117 136 17.692    
Total 24142.937 141     
Corrected Total 2500.251 140     
f. R Squared = .038 (Adjusted R Squared = .009) 
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Group differences of parent-reported family environment 
 
Tests of Between-Subjects Effects 
 
Dependent Variable: Parent-reported cohesion 
Imputation Number Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Pooled Corrected Model 138.809d 4 34.702 .654 .625 .019 
Intercept 9250.307 1 9250.307 174.321 .000 .562 
Age 87.851 1 87.851 1.656 .200 .012 
Sex 13.301 1 13.301 .251 .617 .002 
Home_Enviro 13.213 1 13.213 .249 .619 .002 
Group 6.202 1 6.202 .117 .733 .001 
Error 7216.821 136 53.065    
Total 378596.793 141     
Corrected Total 7355.631 140     
d. R Squared = .019 (Adjusted R Squared = -.010) 
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Tests of Between-Subjects Effects 
 
Dependent Variable:  Parent-reported adaptability  
Imputation Number Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Pooled Corrected Model 391.769d 4 97.942 2.312 .061 .064 
Intercept 7485.393 1 7485.393 176.665 .000 .565 
Age 35.296 1 35.296 .833 .363 .006 
Sex .978 1 .978 .023 .879 .000 
Home_Enviro 294.857 1 294.857 6.959 .009 .049 
Group 64.281 1 64.281 1.517 .220 .011 
Error 5762.383 136 42.370    
Total 279586.906 141     
Corrected Total 6154.152 140     
d. R Squared = .064 (Adjusted R Squared = .036) 
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Pairwise Comparisons 
Dependent Variable:  Parent-reported adaptability  
Imputation 
Number (I) Home_Enviro (J) Home_Enviro 
Mean Difference 
(I-J) Std. Error Sig.b 
95% Confidence 
Interval for 
Differenceb 
Fraction 
Missing Info. 
Relative 
Increase 
Variance 
Relative 
Efficiency 
Lower 
Bound 
Upper 
Bound 
Pooled Single parent Step-family 5.710* 2.838    .175 .196 .966 
Biological family 1.889* 1.846    .415 .601 .923 
live out of home 4.389* 1.922    .089 .093 .983 
Step-family Single parent -5.710* 2.838    .175 .196 .966 
Biological family -3.821 3.222    .493 .803 .910 
live out of home -1.321 3.167    .288 .358 .946 
Biological family Single parent -1.889* 1.846    .415 .601 .923 
Step-family 3.821 3.222    .493 .803 .910 
live out of home 2.500 1.718    .115 .123 .977 
live out of home Single parent -4.389* 1.922    .089 .093 .983 
Step-family 1.321 3.167    .288 .358 .946 
Biological family -2.500 1.718    .115 .123 .977 
Based on estimated marginal means 
*. The mean difference is significant at the p<.05 
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Predictors of offspring-reported internalising problems (LMM)  
 
With interactions 
 
Estimates of Fixed Effectsa 
Imputation 
Number Parameter Estimate Std. Error df t Sig. 
95% Confidence Interval Fraction 
Missing 
Info. 
Relative 
Increase 
Variance 
Relative 
Efficiency Lower Bound Upper Bound 
Pooled Intercept 65.805194 41.013560  1.604 .113 -15.848322 147.458710 .246 .293 .953 
Age .533466 .385362  1.384 .167 -.223060 1.289992 .076 .079 .985 
Sex .740521 2.145432  .345 .730 -3.498020 4.979063 .173 .193 .967 
Group -12.398386 23.795915  -.521 .604 -59.736435 34.939664 .239 .284 .954 
Home_Enviro -.693046 1.011399  -.685 .494 -2.686788 1.300696 .146 .160 .972 
FACES_Coh .896171 1.065966  .841 .407 -1.272672 3.065014 .385 .535 .929 
FACES_Adapt -1.075972 .863608  -1.246 .221 -2.827684 .675740 .368 .501 .931 
Care_M -.912189 .942390  -.968 .342 -2.848129 1.023752 .431 .639 .921 
Overp_M -.816539 .859276  -.950 .344 -2.521689 .888610 .218 .253 .958 
Care_F -.099635 .558204  -.178 .859 -1.204028 1.004757 .188 .213 .964 
Overp_F .674300 1.030175  .655 .515 -1.375930 2.724529 .243 .289 .954 
Group * FACES_Coh -.363152 .577935  -.628 .533 -1.523322 .797019 .306 .388 .942 
Group * 
FACES_Adapt 
.640372 .480372  1.333 .189 -.325492 1.606235 .317 .406 .940 
Group * Care_M .389668 .531424  .733 .470 -.702665 1.482000 .434 .645 .920 
Group * Overp_M .621346 .544033  1.142 .255 -.453018 1.695710 .168 .187 .968 
Group * Care_F -.155949 .323035  -.483 .630 -.793802 .481904 .166 .185 .968 
Group * Overp_F -.442945 .662823  -.668 .506 -1.767045 .881155 .272 .333 .948 
a. Dependent Variable: Joined Internalising t-scores. 
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Without interactions 
 
Estimates of Fixed Effectsa 
Imputation 
Number Parameter Estimate Std. Error df t Sig. 
95% Confidence Interval Fraction 
Missing 
Info. 
Relative 
Increase 
Variance 
Relative 
Efficiency Lower Bound Upper Bound 
Pooled Intercept 39.406149 13.963585  2.822 .005 11.855329 66.956969 .157 .174 .970 
Age .423440 .376589  1.124 .262 -.317821 1.164701 .125 .135 .976 
Sex .150081 2.032262 
 
.074 .941 -3.851198 4.151361 .129 .139 .975 
Home_Enviro -.491300 1.020582 -.481 .631 -2.500447 1.517847 .127 .137 .975 
Group 7.187924 2.277757  3.156 .002 2.702135 11.673713 .133 .144 .974 
FACES_Coh .280091 .282619  .991 .326 -.287599 .847781 .310 .395 .942 
FACES_Adapt -.044189 .212065  -.208 .836 -.466845 .378467 .254 .306 .952 
Care_M -.334391 .196687  -1.700 .090 -.721319 .052536 .116 .124 .977 
Care_F -.308259 .150291  -2.051 .041 -.603170 -.013348 .064 .066 .987 
Overp_M -.012558 .266522  -.047 .962 -.537662 .512546 .138 .151 .973 
Overp_F .111930 .292618  .383 .702 -.462399 .686259 .070 .073 .986 
a. Dependent Variable: Joined Internalising t-scores. 
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Predictors of offspring-reported externalising problems (LMM) 
 
With Interactions 
Estimates of Fixed Effectsa 
Imputation 
Number Parameter Estimate Std. Error df t Sig. 
95% Confidence Interval Fraction 
Missing 
Info. 
Relative 
Increase 
Variance 
Relative 
Efficiency Lower Bound Upper Bound 
Pooled Intercept 44.450557 36.996561  1.201 .234 -29.305161 118.206275 .257 .309 .951 
Age .711883 .357447  1.992 .047 .008829 1.414938 .113 .121 .978 
Sex .449150 1.977860  .227 .821 -3.467776 4.366077 .198 .226 .962 
Group 3.543053 20.778028  .171 .865 -37.520823 44.606929 .177 .198 .966 
Home_Enviro -.942148 .865454  -1.089 .276 -2.638701 .754405 .024 .025 .995 
FACES_Coh .956147 .944562  1.012 .318 -.959975 2.872269 .369 .503 .931 
FACES_Adapt -.527971 .730698  -.723 .473 -1.987375 .931432 .271 .331 .949 
Care_M -.861912 .739571  -1.165 .247 -2.329710 .605886 .219 .254 .958 
Overp_M -.819990 .734136  -1.117 .265 -2.264752 .624771 .122 .131 .976 
Care_F -.099868 .480274  -.208 .835 -1.044231 .844494 .108 .115 .979 
Overp_F .361920 .842165  .430 .667 -1.290875 2.014715 .068 .071 .987 
Group * 
FACES_Coh 
-.494041 .526814  -.938 .353 -1.554679 .566596 .325 .420 .939 
Group * 
FACES_Adapt 
.219666 .425840  .516 .608 -.632348 1.071680 .283 .351 .946 
Group * Care_M .329647 .430247  .766 .446 -.529094 1.188388 .266 .323 .950 
Group * Overp_M .466653 .497919  .937 .350 -.517938 1.451244 .183 .206 .965 
Group * Care_F .058224 .288306  .202 .840 -.509872 .626319 .140 .153 .973 
Group * Overp_F -.165012 .546815  -.302 .763 -1.239980 .909956 .104 .111 .980 
a. Dependent Variable: Joined externalising t-scores. 
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Without Interactions 
 
Estimates of Fixed Effectsa 
Imputation 
Number Parameter Estimate Std. Error df t Sig. 
95% Confidence Interval 
Fraction 
Missing Info. 
Relative 
Increase 
Variance 
Relative 
Efficiency 
Lower 
Bound Upper Bound 
Pooled Intercept 46.240317 12.807862  3.610 .000 20.925387 71.555248 .178 .200 .966 
Age .640855 .336924  1.902 .058 -.020752 1.302463 .082 .086 .984 
Sex .074552 1.834027  .041 .968 -3.534524 3.683627 .121 .130 .976 
Home_Enviro -.822179 .874560  -.940 .347 -2.537104 .892747 .040 .041 .992 
Group 3.752852 1.962555  1.912 .056 -.095235 7.600939 .037 .038 .993 
FACES_Coh .160705 .237133  .678 .499 -.307807 .629217 .173 .194 .967 
FACES_Adapt -.178670 .186052  -.960 .339 -.546914 .189575 .192 .219 .963 
Care_M -.339555 .176282  -1.926 .055 -.686153 .007043 .107 .114 .979 
Care_F .014190 .133894  .106 .916 -.248457 .276837 .054 .056 .989 
Overp_M -.187230 .234265  -.799 .425 -.647596 .273136 .097 .103 .981 
Overp_F .165094 .285480  .578 .564 -.401459 .731646 .218 .254 .958 
a. Dependent Variable: Joined externalising t-scores. 
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Predictors of parent-reported internalising problems 
 
With interactions 
 
Estimates of Fixed Effectsa 
Imputation 
Number Parameter Estimate Std. Error df t Sig. 
95% Confidence Interval 
Fraction 
Missing Info. 
Relative 
Increase 
Variance 
Relative 
Efficiency Lower Bound Upper Bound 
Pooled Intercept 78.647750 59.020586  1.333 .189 -39.938627 197.234126 .312 .398 .941 
Age -1.627235 1.211822  -1.343 .216 -4.418174 1.163705 .758 2.385 .868 
Sex -2.937067 4.935046  -.595 .562 -13.599178 7.725045 .611 1.246 .891 
Group -9.718415 42.947667  -.226 .824 -101.268878 81.832048 .570 1.069 .898 
Home_Enviro 1.033979 2.465758  .419 .679 -4.105572 6.173529 .492 .800 .910 
Parent_Coh -.507160 1.016601  -.499 .618 -2.506863 1.492544 .114 .122 .978 
Parent_Adap .265567 1.361756  .195 .847 -2.579154 3.110288 .501 .826 .909 
Group * 
Parent_Coh 
.407664 .632859  .644 .521 -.848036 1.663365 .216 .251 .959 
Group * 
Parent_Adap 
-.033236 .788421  -.042 .967 -1.665997 1.599525 .466 .728 .915 
a. Dependent Variable: Joined parent Internalising T. 
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Without interactions 
 
Estimates of Fixed Effectsa 
Imputation 
Number Parameter Estimate Std. Error df t Sig. 
95% Confidence Interval 
Fraction 
Missing Info. 
Relative 
Increase 
Variance 
Relative 
Efficiency Lower Bound Upper Bound 
Pooled Intercept 52.591971 35.626506  1.476 .167 -25.542515 130.726457 .651 1.464 .885 
Age -1.711079 1.272930  -1.344 .218 -4.681001 1.258843 .782 2.709 .865 
Sex -3.424037 5.001109  -.685 .506 -14.265442 7.417368 .620 1.293 .890 
Home_Enviro 1.000049 2.405931  .416 .681 -3.962235 5.962333 .449 .683 .918 
Group 9.216731 5.540773  1.663 .110 -2.269969 20.703431 .471 .739 .914 
Parent_Coh .128387 .358400  .358 .724 -.623963 .880737 .519 .882 .906 
Parent_Adap .188148 .383056  .491 .628 -.608565 .984861 .484 .776 .912 
a. Dependent Variable: Joined parent Internalising T. 
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Predictors of parent-reported externalising problems 
 
With interactions 
 
Estimates of Fixed Effectsa 
Imputation 
Number Parameter Estimate Std. Error df t Sig. 
95% Confidence Interval 
Fraction 
Missing Info. 
Relative 
Increase 
Variance 
Relative 
Efficiency Lower Bound Upper Bound 
Pooled Intercept 76.716768 56.594968  1.356 .193 -42.560302 195.993838 .533 .929 .904 
Age -.523492 .825418  -.634 .536 -2.288817 1.241832 .581 1.111 .896 
Sex -1.415996 4.082647  -.347 .734 -10.136704 7.304712 .577 1.095 .897 
Group -19.598065 36.418451  -.538 .598 -97.270225 58.074096 .572 1.076 .897 
Home_Enviro -.338284 1.951194  -.173 .863 -4.312021 3.635452 .390 .545 .928 
Parent_Coh -.605047 1.187285  -.510 .619 -3.164586 1.954492 .604 1.217 .892 
Parent_Adap .059759 1.235462  .048 .962 -2.590652 2.710169 .590 1.151 .894 
Group * 
Parent_Coh 
.520995 .749003  .696 .501 -1.125639 2.167629 .657 1.501 .884 
Group * 
Parent_Adap 
.067512 .678154  .100 .922 -1.340596 1.475620 .477 .757 .913 
a. Dependent Variable: Joined parent Externalising T. 
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Without interactions 
 
Estimates of Fixed Effectsa 
Imputation 
Number Parameter Estimate Std. Error df t Sig. 
95% Confidence Interval 
Fraction 
Missing Info. 
Relative 
Increase 
Variance 
Relative 
Efficiency Lower Bound Upper Bound 
Pooled Intercept 37.131159 25.899459  1.434 .164 -16.210765 90.473082 .443 .667 .919 
Age -.690738 .834897  -.827 .421 -2.466777 1.085300 .564 1.043 .899 
Sex -2.201035 4.538044  -.485 .637 -12.162750 7.760681 .653 1.478 .884 
Home_Enviro -.168032 1.881757  -.089 .929 -3.921997 3.585933 .262 .317 .950 
Group 9.133699 5.046617  1.810 .085 -1.370578 19.637976 .487 .784 .911 
Parent_Coh .259237 .381684  .679 .513 -.598858 1.117331 .709 1.881 .876 
Parent_Adap .073048 .397095  .184 .857 -.797499 .943594 .650 1.458 .885 
a. Dependent Variable: Joined parent Externalising T. 
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Appendix D 
HREC Approval Letter 
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Appendix E 
Participant Information Statement and Consent Forms 
16 to 30 year old (At-Risk Offspring) 
 
 
 
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM 
 
Bipolar Kids and Sibs Study 
 
Approval No (HREC 09097)    
 
THE UNIVERSITY OF NEW SOUTH WALES  
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM 
 
Below are some questions that you might like to ask about the study. We will happily explain further or 
answer any other questions that you might have. 
What is the study about? 
 You are being invited to take part in a longitudinal study to examine the genetic and 
environmental risk factors for bipolar disorder. 
 We hope to learn about risk factors for bipolar disorder and use this data to develop better ways 
to intervene early in those at risk for bipolar disorder. 
 
Why have I been asked to take part? 
You were selected as a possible participant in this study because either you or a member of your family 
has a history of bipolar disorder. 
 
How long does the study last? 
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Identifying risk factors requires information to be collected over many years and so we would like to keep 
in contact with you for 5 – 10 years. Over that period we will get in touch every 12 months and ask you 
some questions. 
  
What are you asking me to do? 
 We will be interviewing you to find out about symptoms you experience now and also those you 
may have experienced when you were younger. 
 You will also be asked to undertake a mood interview, fill in some self-report questionnaires (you 
will be given the option of completing these questionnaires online), complete a series of simple 
neuropsychological computerised tasks, give some blood, and undertake a brain scan. 
 After the initial interview we would like to contact you every 12 months to do shorter 
assessments. 
 So the first thing we need is your permission to use these assessments in our research. 
 
How long will it take? 
 The initial assessment will be conducted in a morning and afternoon session over the course of a 
day, or over two days if preferred.   
 The questions to be done every 12 months will take approximately 3-4 hours. 
 
Genetic testing 
 The genetic testing will only be done once. We will take 20 ml of blood from a vein in your arm.  
 The blood will be used to look for genes that may increase your risk of developing bipolar 
disorder. As it is now considered likely that many genes – which each individually play a small role 
– are involved together in causing bipolar disorder, we will test for many genes at once when we 
analyse your blood sample. 
 When researchers understand how genes are involved in the development of bipolar disorder 
they have a better chance of designing better methods to diagnose, treat or cure that disease. 
 
Brain imaging 
 We will be inviting some of the participants to be involved in a brain imaging study.  If you are 
asked to be involved in this, you will be provided with a separate information sheet and consent 
form. 
 
What will you be asking me every 12 months? 
There will be an interview asking you about any symptoms you have experienced over the previous 
twelve months. You will also complete some self-report questionnaires and sometimes a series of 
neuropsychological tests. The questions are a lot like the ones you are answering for the first assessment.  
 
What are the advantages and disadvantages of being involved in the study? 
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 We don’t anticipate any risks to you from being involved in the study. However, we acknowledge 
that the assessments are lengthy and that involvement in the study will mean setting aside time 
to complete them.  
 The main advantage is early detection of any symptoms of bipolar disorder or psychosis. If we 
notice symptoms we can help you get the appropriate treatment. 
 The blood draw may cause some mild discomfort or bruising. 
 
How is the blood sample used? 
 The blood sample will be submitted to Genetic Repositories Australia (GRA), a research resource 
located at Neuroscience Research Australia, for subsequent processing. Your sample will be de-
identified and only be tracked by a code number. 
 Genetic material will be extracted from your blood sample. In order to ensure ongoing source of 
DNA, white blood cells (lymphocytes) are cultured and kept growing in the laboratory as a cell 
line, which allows a source of genetic material without having to obtain another blood sample. 
These cell lines can be stored indefinitely. 
 GRA collects, stores, and distributes DNA samples and cell lines. All researchers wishing to access 
the genetic material stored by GRA must first have approval from the relevant Human Research 
Ethics Committee for their projects. Those researchers must then apply in writing to the GRA 
Management Committee, describing the intended use for the samples for approval for access to 
the samples. Researchers may be from non-profit research institutes, universities, etc or from 
commercial organisations from Australia or overseas. 
 Research using your blood, in combination with samples from many other people, may result in 
discoveries that could lead to commercial developments. These developments may include new 
understanding about the cause of the disease, new diagnostic tests, new treatments, and new 
ways to prevent diseases. In this respect, it should be noted that it is the whole collection of many 
samples that is of value and that each individual sample probably has no commercial value on its 
own. You agree to waive any future claim to ownership rights for financial benefit through 
participation in this research.  
 
Issues about online data entry for self-report questionnaires 
 The security of your personal information is important to us.  We use a third party web-based 
service operated by QuestionPro in the USA for conducting surveys. The data remains controlled 
by us.  QuestionPro follows generally accepted industry standards to protect personal information 
and uses secure socket layer technology.  More information on QuestionPro and their Privacy 
Policy is available on their website at www.questionpro.com. However, no method of 
transmission over the internet, or method of electronic storage is 100% secure.  Therefore, while 
we strive to use commercially acceptable means to protect your personal information, we cannot 
guarantee its absolute security.   
 By using this service you understand that we use the QuestionPro service and consent to the 
transfer of relevant data to the USA based system.  We also encourage you to take responsibility 
for the security of your own computer system. 
 
Who gets told how I answer the questions? 
 The researcher who asks you questions will know, but they will keep all information confidential. 
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 When we do our research your name and your answers are kept apart, so no one except the 
researcher responsible for you can find out. 
 Apart from that we don’t tell anyone else (unless the law requires us to). 
 
What if I change my mind and don’t want to go on with the study? 
 That’s OK. You can pull out of the study at any time — just sign the form and tell us.  
  If you decide to withdraw from the study, GRA will follow the directions of the Chief Investigator 
to either destroy your sample or to allow your sample to continue to be used based on your 
decision as detailed in the attached revocation of consent form.  
 
So it is all confidential? 
 Any information that is obtained in connection with this study and that can be identified with 
you will remain confidential and will be disclosed only with your permission, except as required by 
law. 
 All clinical details — and any other confidential information we collect — will be available 
only to the member of the research team responsible for you. 
 Blood samples will be given a unique identification number to protect your privacy. Genetic 
Repositories Australia will not give out any personal information that can identify you to the scientists 
who are approved to receive the samples.  
 If you give us your permission by signing this document, we plan to discuss/publish the 
results at scientific conferences and in scientific journals. In any discussion or publication, information 
will be provided in such a way that you cannot be identified. 
 
Can I complain about the study? 
Complaints may be directed to the: 
        Ethics Secretariat, 
        The University of New South Wales, 
        SYDNEY 2052 AUSTRALIA 
        Phone 9385 4234, Fax 9385 6648, email ethics.sec@unsw.edu.au. 
  
 
Any complaint you make will be treated in confidence and investigated, and you will be informed of the 
outcome. 
 
What if the questions upset me? 
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If you find that the questioning is upsetting or if you just want to talk about the questions, please call 
Gloria Roberts on 1800 352 292. So that we can ensure your usual GP or psychiatrist is urgently informed 
on your condition we will need you to provide us with emergency contact details for these doctors. 
 
Why do I have to sign a consent form? 
It is important that no research is done without your permission — and we have to be able to prove that 
you said “yes.” 
 
Tell me again what I am consenting to. 
By signing the Consent Form you are giving us permission to 
1. Use the answers from your assessment in our research; and 
2. Contact you every 12 months over the next 5-10 years, ask you some more questions, and use 
those answers in our research. 
 
Your consent 
Your decision whether or not to participate will not prejudice your future relations with The University of 
New South Wales. If you decide to participate, you are free to withdraw your consent and to discontinue 
participation at any time without prejudice. 
 
If you have any questions, please feel free to ask us. If you have any additional questions later Gloria 
Roberts will be happy to answer them (Ph 1800 352 292, email bipolar-kidsandsibs@unsw.edu.au ). 
 
You will be given a copy of this form to keep.  
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Please tick and initial each part of the study procedures to show your agreement to participate. If you do not 
wish to participate in a specific procedure simply do not tick or initial it. 
 
                                                                                                                              Yes       No Initials 
I consent to my information being entered as part of the study records      
      
I consent to provide a blood sample for genetic testing      
      
I consent to be contacted every 12 months for a period of 5-10 years      
      
I consent to be contacted regarding future studies of bipolar disorder      
 
Sharing data across studies of bipolar disorder and mental illness allows for researchers to pool resources 
and make the most of our data, maximising the benefits of the research.  Research studies conducted by 
the Australian Schizophrenia Research Bank (ASRB) or the Sydney Bipolar Disorders Clinic at the Black Dog 
Institute, use the same cognitive and genetic analyses that we are conducting. Do you give us permission 
to share your de-identified data (i.e. no name, address or other identifying information will be provided) 
with these researchers? 
 
                                                                                                                              Yes       No Initials 
I consent to have my de-identified (cognitive/genetic/MRI) data,       
made available for use in research by other studies approved by      
the UNSW human research  ethics committee.      
      
I would be interested in receiving information via mail or email       
about other potential mental health research studies. I understand       
that this would not oblige me to take part in these studies.        
 
In providing a blood sample, I understand that the following is involved:  
 Blood samples will be collected for DNA extraction and/or generation of cell lines for research, 
and that my sample will be processed and stored by Genetic Repositories Australia  
 My samples will be stored indefinitely  
 My non-identifiable samples may be shared with approved researchers from academic institutions 
or companies from Australia or internationally  
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 Data gathered from my sample may be published, provided that I cannot be identified  
 I will not receive any routine results  
 I will not receive any financial benefit from my participation  
 I will not receive or be able to claim any payment, compensation, royalty or any other financial 
benefit which may result from this research  
 Should I wish to withdraw from the study and have my samples destroyed, I may do so by 
contacting Professor Mitchell  
 In the event that any clinically significant result is found that has a significant probability of 
impacting on my health or that of my children, I wish to be advised how to access that information 
through established medical channels which will include genetic counselling and information 
provision via an appropriate clinical specialist:……YES          NO        Initials   
 
  THE UNIVERSITY OF NEW SOUTH WALES and PRINCE OF WALES HOSPITAL  
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PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM (continued) 
Bipolar Kids and Sibs Study 
 
You are making a decision whether or not to participate.  Your signature indicates that, having read the 
Participant Information Statement, you have decided to take part in the study. 
 
………………………… .…………                                    …………………………………………. 
Signature of Research Participant                                                     Signature of Witness 
      
 
……………….……………………    ………………………………. 
 (Please PRINT name)                (Please PRINT name) 
 
 
 
…………….………………………    ……………………………. 
Date                                
Nature of Witness 
 
 
……………………………………………………                                               
Signature(s) of Investigator(s) 
 
 
 
.……………………………………………………. 
Please PRINT Name  
FAMILY ENVIRONMENT AND HIGH-RISK OFFSPRING 
Page 174 of 250 
 
 
 
REVOCATION OF CONSENT 
Bipolar Kids and Sibs Study 
I hereby wish to WITHDRAW my consent to participate in the research proposal described above and 
understand that such withdrawal WILL NOT jeopardise any treatment or my relationship with The 
University of New South Wales. 
 
___ I hereby wish to withdraw my consent to participate in the study. 
Tick and initial which aspects of the study you wish to withdraw from: 
 
                                                                                                                    Yes     No Initials 
1. I request that I no longer be contacted regarding this research but I 
agree that the data and samples already collected to continue to be 
used 
     
       
2. I request that my data and blood sample be destroyed      
       
       
 
…………….………………………    ……………………………. 
Signature                                    Date 
 
……………………………………………………                                               
Please PRINT Name 
 
The section for Revocation of Consent should be forwarded to Professor Philip Mitchell, The Black Dog 
Institute, Prince of Wales Hospital, RANDWICK NSW 2031. 
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Appendix F 
Under 16 years old (At-Risk Offspring) 
 
 
 
 
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM 
 
Bipolar Kids and Sibs Study 
 
Approval No (HREC 09097)    
 
THE UNIVERSITY OF NEW SOUTH WALES  
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM 
 
Below are some questions that you might like to ask about the study. We will happily explain further or 
answer any other questions that you might have. 
What is the study about? 
 You are being invited to take part in a study that will take part at different time points to examine 
the genetic and environmental risk factors for bipolar disorder. 
 We hope to learn about risk factors for bipolar disorder and use this data to develop better ways 
to provide early help to those at risk for bipolar disorder. 
 
Why have I been asked to take part? 
You were selected as a possible participant in this study because you or a member of your family have a 
history of bipolar disorder. 
How long does the study last? 
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Identifying risk factors requires information to be collected over many years and so we would like to keep 
in contact with you for 5 – 10 years. Over that period we will get in touch every 12 months and ask you 
some questions. 
What are you asking me to do? 
 We will be interviewing you to find out about symptoms you experience now and also those you 
may have experienced when you were younger. 
 You will also be asked to undertake a mood interview, fill in some self-report questionnaires (you 
will be given the option of completing these questionnaires online), complete a series of simple 
neuropsychological computerised tasks, give some blood, and undertake a brain scan. 
 After the initial interview we would like to contact you every 12 months to do shorter 
assessments. 
 So the first thing we need is your permission to use these assessments in our research. 
 
How long will it take? 
 The initial assessment will be conducted in a morning and afternoon session over the course of a 
day, or over two days if preferred.   
 The questions to be done every 12 months will take approximately 3-4 hours. 
 
Genetic testing 
 The genetic testing will only be done once. We will take 20 ml of blood from a vein in your arm.  
 The blood will be used to look for genes that may increase your risk of developing bipolar 
disorder. As it is now considered likely that many genes – which each individually play a small role 
– are involved together in causing bipolar disorder, we will test for many genes at once when we 
analyse your blood sample. 
 When researchers understand how genes are involved in the development of bipolar disorder 
they have a better chance of designing better methods to diagnose, treat or cure that disease. 
 
Brain imaging 
 We will be inviting some of the participants to be involved in a brain imaging study.  If you are 
asked to be involved in this, you will be provided with a separate information sheet and consent 
form. 
 
What will you be asking me every 12 months? 
There will be an interview asking you about any symptoms you have experienced over the previous six 
months. You will also complete some self-report questionnaires and sometimes a series of psychological 
tests. The questions are a lot like the ones you are answering for the first assessment.  
 
What are the advantages and disadvantages of being involved in the study? 
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 We don’t anticipate any risks to you from being involved in the study. However, we acknowledge 
that the assessments are lengthy and that involvement in the study will mean setting aside time 
to complete them.  
 The main advantage is early detection of any symptoms of bipolar disorder or other mental 
disorders. If we notice symptoms we can help you get the appropriate treatment. 
 The blood draw may cause some mild discomfort or bruising. 
 
How is the blood sample used? 
 The blood sample will be submitted to Genetic Repositories Australia (GRA), a research resource 
located at Neuroscience Research Australia, for subsequent processing. Your sample will be de-
identified and only be tracked by a code number. 
 Genetic material will be extracted from your blood sample. In order to ensure ongoing source of 
DNA, white blood cells (lymphocytes) are cultured and kept growing in the laboratory as a cell 
line, which allows a source of genetic material without having to obtain another blood sample. 
These cell lines can be stored indefinitely. 
 GRA collects, stores, and distributes DNA samples and cell lines. All researchers wishing to access 
the genetic material stored by GRA must first have approval from the relevant Human Research 
Ethics Committee for their projects. Those researchers must then apply in writing to the GRA 
Management Committee, describing the intended use for the samples for approval for access to 
the samples. Researchers may be from non-profit research institutes, universities, etc or from 
commercial organisations from Australia or overseas. Research using your blood, in combination 
with samples from many other people, may result in discoveries that could lead to commercial 
developments. These developments may include new understanding about the cause of the 
disease, new diagnostic tests, new treatments, and new ways to prevent diseases. In this respect, 
it should be noted that it is the whole collection of many samples that is of value and that each 
individual sample probably has no commercial value on its own.  You agree to waive any future 
claim to ownership rights for financial benefit through participation in this research.  
 
Issues about online data entry for self-report questionnaires 
 The security of your personal information is important to us.  We use a separate web-based 
service operated by QuestionPro in the USA for conducting surveys. The data remains controlled 
by us.  QuestionPro does what is accepted business practice to protect personal information, 
using what is called ‘secure socket layer technology’.  More information on QuestionPro and their 
Privacy Policy is available on their website at www.questionpro.com. However, no method of 
answering questions over the internet, or method of storing data electronically is 100% secure.  
Therefore, while we strive to use acceptable means to protect your personal information, we 
cannot guarantee that it’s absolutely safe.   
 By using this service you understand that we use the QuestionPro service and consent to the 
transfer of relevant data to the USA based system.  We also encourage you to take responsibility 
for your own computer system’s safety and protection. 
 
Who gets told how I answer the questions? 
 The researcher who asks you questions will know, but they will keep all information private. 
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 When we do our research your name and your answers are kept apart, so no one except the 
researcher responsible for you can find out. 
 Apart from that we don’t tell anyone else (unless the law requires us to). 
 
What if I change my mind and don’t want to go on with the study? 
 That’s OK. You can pull out of the study at any time — just sign the form and tell us.  
  If you decide to withdraw from the study, GRA will follow the directions of the Chief Investigator 
to either destroy your sample or to allow your sample to continue to be used based on your 
decision as detailed in the attached revocation of consent form.  
 
So it is all private? 
 Any information that is obtained in connection with this study and that can be identified with 
you will remain private, except as required by law. 
 All the information we collect — will be available only to the member of the research team 
responsible for you. 
 Blood samples will be given a unique identification number to protect your privacy. Genetic 
Repositories Australia will not give out any personal information that can identify you to the scientists 
who are approved to receive the samples.  
 If you give us your permission by signing this document, we plan to discuss/publish the 
results at scientific meetings and in scientific journals. In any discussion or publication, information 
will be provided in such a way that you cannot be identified. 
 
Can I complain about the study? 
Complaints may be directed to the 
        Ethics Secretariat, 
        The University of New South Wales, 
        SYDNEY 2052 AUSTRALIA 
        Phone 9385 4234, Fax 9385 6648, email ethics.sec@unsw.edu.au. 
 
Any complaint you make will be treated in confidence and investigated, and you will be told about the 
outcome. 
 
What if the questions upset me? 
If you find that the questioning is upsetting or if you just want to talk about the questions, please call 
Gloria Roberts on 1800 352 292. So that we can ensure your usual GP or psychiatrist is urgently informed 
on your condition we will need you to provide us with emergency contact details for these doctors. 
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Why do I have to sign a consent form? 
It is important that no research is done without your permission — and we have to be able to prove that 
you said “yes.” 
 
Tell me again what I am consenting to. 
By signing the Consent Form you are giving us permission to 
3. Use the answers from your assessment in our research; and 
4. Contact you every 12 months over the next 5-10 years, ask you some more questions, and use 
those answers in our research. 
 
Your consent 
Your decision whether or not to participate will not affect your future relations with The University of 
New South Wales. If you decide to participate, you are free to withdraw your consent and to discontinue 
participation at any time without any consequences. 
 
If you have any questions, please feel free to ask us. If you have any additional questions later Gloria 
Roberts will be happy to answer them (Ph 1800 352 292, email bipolar-kidsandsibs@unsw.edu.au ). 
 
 
You will be given a copy of this form to keep.  
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Please tick and initial each part of the study procedures to show your agreement to participate. If you do not 
wish to participate in a specific procedure simply do not tick or initial it. 
 
                                                                                                                              Yes       No Initials 
I consent to my information being entered as part of the study records      
      
I consent to provide a blood sample for genetic testing      
      
I consent to be contacted every 12 months for a period of 5-10 years      
      
I consent to be contacted regarding future studies of bipolar disorder      
 
Sharing data across studies of bipolar disorder and mental illness allows for researchers to pool resources 
and make the most of our data, maximising the benefits of the research.  Research studies conducted by 
the Australian Schizophrenia Research Bank (ASRB) or the Sydney Bipolar Disorders Clinic at the Black Dog 
Institute, use the same cognitive and genetic analyses that we are conducting. Do you give us permission 
to share your de-identified data (i.e. no name, address or other identifying information will be provided) 
with these researchers? 
 
                                                                                                                              Yes       No Initials 
I consent to have my de-identified (cognitive/genetic/MRI) data,       
made available for use in research by other studies approved by      
the UNSW human research ethics committee.      
      
I would be interested in receiving information via mail or email       
about other potential mental health research studies. I understand       
that this would not oblige me to take part in these studies.        
 
In providing a blood sample, I understand that the following is involved:  
 Blood samples will be collected for DNA extraction and/or generation of cell lines for research, 
and that my sample will be processed and stored by Genetic Repositories Australia  
 My samples will be stored indefinitely  
 My non-identifiable samples may be shared with approved researchers from academic institutions 
or companies from Australia or internationally  
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 Data gathered from my sample may be published, provided that I cannot be identified  
 I will not receive any routine results  
 I will not receive any financial benefit from my participation  
 I will not receive or be able to claim any payment, compensation, royalty or any other financial 
benefit which may result from this research  
 Should I wish to withdraw from the study and have my samples destroyed, I may do so by 
contacting Professor Mitchell  
 In the event that any clinically significant result is found that has a significant probability of 
impacting on my health or that of my children, I wish to be advised how to access that information 
through established medical channels which will include genetic counselling and information 
provision via an appropriate clinical specialist:……YES          NO        Initials   
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  THE UNIVERSITY OF NEW SOUTH WALES and PRINCE OF WALES HOSPITAL  
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM (continued) 
Bipolar Kids and Sibs Study 
 
You are making a decision whether or not to participate.  Your signature indicates that, having read the 
Participant Information Statement, you have decided to take part in the study. 
 
 
 
………………….…………………    …………………………………. 
Signature of Research Participant                                                     Signature of Witness 
      
 
 
…………………….………………    ……………………………………. 
 (Please PRINT name)               (Please PRINT name) 
 
…………………….………………    ……………………………………. 
Date                               
Nature of Witness 
 
……………………………………………………                                               
Signature(s) of Investigator(s) 
 
.……………………………………………………. 
Please PRINT Name 
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REVOCATION OF CONSENT 
Bipolar Kids and Sibs Study 
I hereby wish to WITHDRAW my consent to participate in the research proposal described above and 
understand that such withdrawal WILL NOT jeopardise any treatment or my relationship with The 
University of New South Wales. 
___ I hereby wish to withdraw my consent to participate in the study. 
Tick and initial which aspects of the study you wish to withdraw from: 
 
                                                                                                                    Yes     No Initials 
1. I request that I no longer be contacted regarding this research but I 
agree that the data and samples already collected to continue to be 
used 
  
  
 
       
2. I request that my data and blood sample be destroyed 
  
  
 
       
       
 
…………………….………………    ……………………………………. 
Signature                                            Date 
 
……………………………………………………                                               
Please PRINT Name 
The section for Revocation of Consent should be forwarded to Professor Philip Mitchell, The Black Dog 
Institute, Prince of Wales Hospital, RANDWICK NSW 2031. 
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Appendix G 
Under 15 Parent Consent for Child (At-Risk Offspring) 
 
 
 
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM 
Bipolar Kids and Sibs Study 
 
Approval No (HREC 09097) 
 
THE UNIVERSITY OF NEW SOUTH WALES 
 
INFORMATION STATEMENT AND CONSENT FORM 
For parents to consent for 12-16 year old children  
 
What is the study about? 
 Your child is being invited to take part in a longitudinal study to examine the genetic and 
environmental risk factors for bipolar disorder. 
 We hope to learn about risk factors for bipolar disorder and use this data to develop better ways 
to intervene early in those at risk for bipolar disorder.  
 
Why has your child been asked to take part? 
Your child has been selected as a possible participant because your child has been diagnosed with bipolar 
disorder, or a parent or sibling of your child has been diagnosed with bipolar disorder. 
How long does the study last? 
Identifying risk factors requires information to be collected over many years and so we would like to keep 
in contact with your child for 5-10 years. Over that period we will get in touch every 12 months and ask 
your child some questions. 
What are you asking my child to do? 
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 We will be interviewing your child to find out about symptoms they are currently experiencing 
and also any they may have experienced when they were younger. We may also ask you to 
participate in the interview.  
 Your child will be asked to undertake a mood interview, fill in some self-report questionnaires 
(you will be given the option of completing these questionnaires online), complete a series of 
simple neuropsychological computerised tasks, give some blood, and undertake a brain scan. 
  After the initial interview we would like to contact your child every 12 months to do shorter 
assessments. 
 So the first thing we need is your permission to use these assessments in our research. 
 
How long will it take? 
 The initial assessment will be conducted in a morning and afternoon session over the course of a 
day, or over two days if preferred.  
 The assessment to be conducted every 12 months will take approximately 3-4 hours.  
 
Genetic testing 
 The genetic testing will only be done once. We will take 20 ml of blood from a vein in their arm.  
 The blood will be used to look for genes that may increase your child’s risk of developing bipolar 
disorder. As it is now considered likely that many genes – which each individually play a small role 
– are involved together in causing bipolar disorder, we will test for many genes at once when we 
analyse your blood sample. 
 When researchers understand how genes are involved in the development of bipolar disorder 
they have a better chance of designing better methods to diagnose, treat or cure that disease. 
 
Brain imaging 
 We will be inviting some of the participants to be involved in a brain imaging study. If your child is 
asked to be involved in this, you will be provided with a separate information sheet and consent 
form. 
 
What will you be asking my child every 12 months?  
 The interview asks them about any symptoms they have experienced over the previous twelve 
months. They also fill in some self-report questionnaires and sometimes complete some 
neuropsychological tests.  
 
What are the advantages and disadvantages of my child being involved in the study? 
 We don’t anticipate any risks to your child from being involved in the study. However, we 
acknowledge that the assessments are lengthy and that involvement in the study will mean 
setting aside time to complete them.  
 The main advantage is early detection of any symptoms of bipolar disorder or psychosis. If we 
notice symptoms we can help your child get the appropriate treatment. 
 The blood draw may cause some mild discomfort or bruising. 
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How is the blood sample used? 
 The blood sample will be submitted to Genetic Repositories Australia (GRA), a research resource 
located at Neuroscience Research Australia, for subsequent processing. Your child’s sample will 
be de-identified and only be tracked by a code number. 
 Genetic material will be extracted from your child’s blood sample. In order to ensure ongoing 
source of DNA, white blood cells (lymphocytes) are cultured and kept growing in the laboratory as 
a cell line, which allows a source of genetic material without having to obtain another blood 
sample. These cell lines can be stored indefinitely. 
 GRA collects, stores, and distributes DNA samples and cell lines. All researchers wishing to access 
the genetic material stored by GRA must first have approval from the relevant Human Research 
Ethics Committee for their projects. Those researchers must then apply in writing to the GRA 
Management Committee, describing the intended use for the samples for approval for access to 
the samples. Researchers may be from non-profit research institutes, universities, etc or from 
commercial organisations from Australia or overseas. 
 Research using your child’s blood, in combination with samples from many other people, may 
result in discoveries that could lead to commercial developments. These developments may 
include new understanding about the cause of the disease, new diagnostic tests, new treatments, 
and new ways to prevent diseases. In this respect, it should be noted that it is the whole 
collection of many samples that is of value and that each individual sample probably has no 
commercial value on its own. You agree to waive any future claim to ownership rights for financial 
benefit through participation in this research.  
 
Issues about online data entry for self-report questionnaires 
 The security of your personal information is important to us.  We use a third party web-based 
service operated by QuestionPro in the USA for conducting surveys. The data remains controlled 
by us.  QuestionPro follows generally accepted industry standards to protect personal information 
and uses secure socket layer technology.  More information on QuestionPro and their Privacy 
Policy is available on their website at www.questionpro.com. However, no method of 
transmission over the internet, or method of electronic storage is 100% secure.  Therefore, while 
we strive to use commercially acceptable means to protect your personal information, we cannot 
guarantee its absolute security.   
 By using this service you understand that we use the QuestionPro service and consent to the 
transfer of relevant data to the USA based system.  We also encourage you to take responsibility 
for the security of your own computer system. 
 
Who sees the information my child provides? 
 The researcher who asks your child the questions will know, but they must keep all information 
confidential. 
 When we do our research your child’s name and answers are kept apart, so no one except the 
researcher responsible for them can find out. 
 Apart from that we don’t tell anyone else (unless the law requires us to). 
 
What if I change my mind and don’t want them to go on with the study? 
 That’s OK. You can pull your child out of the study at any time — just sign the form and tell us.  
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  If you decide to withdraw your child from the study, GRA will follow the directions of the Chief 
Investigator to either destroy your child’s sample or to allow your child’s sample to continue to be 
used based on your decision as detailed in the attached revocation of consent form.  
 
So it is all confidential? 
 Any information that is obtained in connection with this study and that can be identified with 
you and your child will remain confidential and will be disclosed only with your permission, except as 
required by law. 
 All clinical details — and any other confidential information we collect — will be available 
only to the member of the research team responsible for your child. 
 Blood samples will be given a unique identification number to protect your child’s privacy. 
Genetic Repositories Australia will not give out any personal information that can identify you or your 
child to the scientists who are approved to receive the samples.  
 If you give us your permission by signing this document, we plan to discuss/publish the 
results at scientific conferences and in scientific journals. In any discussion or publication, information 
will be provided in such a way that you and your child cannot be identified.. However, we cannot and 
do not guarantee or promise that your child will receive any benefits from the study directly. 
 
 
Can I complain about the study? 
 
Complaints may be directed to the 
        Ethics Secretariat, 
        The University of New South Wales, 
        SYDNEY 2052 AUSTRALIA 
        Phone 9385 4234, Fax 9385 6648, email ethics.sec@unsw.edu.au. 
 
Any complaint you make will be treated in confidence and investigated, and you will be informed of the 
outcome. 
What if the questions upset me or my child? 
If you find that the questioning is upsetting or if you just want to talk about the questions, please call 
Gloria Roberts on 1800 352 292. So that we can ensure your usual GP or psychiatrist is urgently informed 
on your condition we will need you to provide us with emergency contact details for these doctors. 
Why do I have to sign a consent form? 
It is important that no research is done without your permission — and we have to be able to prove that 
you said “yes.” 
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Tell me again what I am consenting to: 
 
By signing the consent form you will be giving us permission to: 
 
1. Use the answers from your child’s assessment and your questions in our research; and 
2. Contact you and your child every 12 months over the next 5-10 years, ask your child some more 
questions, and use those answers in our research. 
 
Your consent 
Your decision whether or not to participate will not prejudice your future relations with The University of 
New South Wales. If you decide to participate, you are free to withdraw your consent and to discontinue 
participation at any time without prejudice. 
 
If you have any questions, please feel free to ask us. If you have any additional questions later Gloria 
Roberts will be happy to answer them (Ph 1800 352 292, email bipolar-kidsandsibs@unsw.edu.au ). 
 
You will be given a copy of this form to keep.  
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Please tick and initial each part of the study procedures to show your agreement to participate. If you do not 
wish to participate in a specific procedure simply do not tick or initial it. 
 
                                                                                                                              Yes       No Initials 
I consent to my child’s information being entered as part of the study       
records      
      
I consent to my child providing a blood sample for genetic testing      
      
I consent to be contacted every 12 months for a period of 5-10 years      
      
I consent to be contacted regarding future studies of bipolar disorder      
 
Sharing data across studies of bipolar disorder and mental illness allows for researchers to pool resources 
and make the most of our data, maximising the benefits of the research.  Research studies conducted by 
the Australian Schizophrenia Research Bank (ASRB) or the Sydney Bipolar Disorders Clinic at the Black Dog 
Institute, use the same cognitive and genetic analyses that we are conducting. Do you give us permission 
to share your de-identified data (i.e. no name, address or other identifying information will be provided) 
with these researchers? 
 
                                                                                                                              Yes       No Initials 
I consent to have my child’s de-identified (cognitive/genetic/MRI)       
data, made available for use in research by other studies approved by      
the UNSW human research ethics committee.      
      
I would be interested in receiving information via mail or email       
about other potential mental health research studies. I understand       
that this would not oblige me to take part in these studies.        
 
In providing consent for my child to provide a blood sample, I understand that the following 
is involved:  
 Blood samples will be collected for DNA extraction and/or generation of cell lines for research, 
and that my child’s sample will be processed and stored by Genetic Repositories Australia  
 My child’s samples will be stored indefinitely  
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 My child’s non-identifiable samples may be shared with approved researchers from academic 
institutions or companies from Australia or internationally  
 Data gathered from my child’s sample may be published, provided that my child cannot be 
identified  
 My child will not receive any routine results  
 My child will not receive any financial benefit from my participation  
 My child will not receive or be able to claim any payment, compensation, royalty or any other 
financial benefit which may result from this research  
 Should I wish to withdraw my child from the study and have my child’s samples destroyed, I may 
do so by contacting Professor Mitchell  
 In the event that any clinically significant result is found that has a significant probability of 
impacting on my health or that of my children, I wish to be advised how to access that information 
through established medical channels which will include genetic counselling and information 
provision via an appropriate clinical specialist:……YES          NO        Initials   
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THE UNIVERSITY OF NEW SOUTH WALES 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM (continued) 
Bipolar Kids and Sibs Study 
You are making a decision whether or not to permit your child to participate.  
Your signature indicates that, having read the attached Parental (or Guardian) Information Statement 
and Participant Information Statement, you have decided to take part in the study and you have 
decided to permit your child to take part in the study.    
 
.……………………………… …    ……………………………………….. 
Signature of Parent/Guardian                    Signature of 
Witness 
      
 .…………………………………     ………………………………………. 
 (Please PRINT name)                  (Please PRINT name) 
 
 .…………………………………    ………………………………………..   
Date                                 
Nature of Witness 
 
……………………………………………………                                               
Signature(s) of Investigator(s) 
 
.……………………………………………………. 
Please PRINT Name 
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Approval No (HREC 09097) 
 
REVOCATION OF CONSENT 
Bipolar Kids and Sibs Study 
I hereby wish to WITHDRAW my consent for my child/ward and myself to participate in the research 
proposal described above and understand that such withdrawal WILL NOT jeopardise any treatment, or 
my child/ward’s relationship, with The University of New South Wales. 
___ I hereby wish to withdraw my child’s consent to participate in the study. 
Tick and initial which aspects of the study you wish to withdraw from: 
                                                                                                                    Yes     No Initials 
1. I request that my child no longer be contacted regarding this research 
but I agree that the data and samples already collected to continue to 
be used 
     
       
2. I request that my child’s data and blood sample be destroyed      
       
       
 
……………………………………            ………………………………….                                  
Signature of Parent/Guardian                 Date 
 
……………………………………………………                                               
Please PRINT Name 
 
The section for Revocation of Consent should be forwarded to Professor Philip Mitchell, Black Dog 
Institute, Prince of Wales Hospital, RANDWICK NSW 2031. 
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Appendix H 
Parent Consent for Themselves (Under 16 At-Risk) 
 
 
 
 
 
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM 
 
Bipolar Kids and Sibs Study 
 
Approval No (HREC 09097) 
 
THE UNIVERSITY OF NEW SOUTH WALES 
 
INFORMATION STATEMENT AND CONSENT FORM 
For parents to consent for themselves.  
 
 
Below are some questions that you might like to ask about the study. We will happily explain further or 
answer any other questions that you might have. 
 
What is the study about? 
 You are being invited to take part in a longitudinal study to examine the genetic and 
environmental risk factors for bipolar disorder. 
 We hope to learn about risk factors for bipolar disorder and use this data to develop better ways 
to intervene early in those at risk for bipolar disorder. 
 
Why have I been asked to take part? 
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You were selected as a possible participant in this study because your child has been diagnosed with 
bipolar disorder or a parent or sibling of your child has been diagnosed with bipolar disorder. 
 
How long does the study last? 
Identifying risk factors requires information to be collected over many years and so we would like to keep 
in contact with you for 5 – 10 years. Over that period we will get in touch every 12 months and ask you 
some questions. 
 
What will I be asked for? 
 As a parent we will be interviewing you to find out about symptoms experienced by your child 
now and also those that he/she may have experienced at a younger age.  
 For the initial assessment you will undertake a mood interview about your child, fill in some 
questionnaires about yourself in addition to questionnaires about your children who are 
participating in this study (you will be given the option of completing these questionnaires 
online). You will also be asked will undertake a mood interview about yourself. After the initial 
interview we would like to contact the parent every 12 months to do shorter assessments. 
 
How long will it take? 
 The initial assessment about your child will be conducted in a morning or afternoon session, or 
over two days if preferred. The questionnaires can be completed during this session or else online 
prior to mood interviews. If you are also undertaking a mood interview about yourself this will 
take an additional morning or afternoon session that will be conducted prior to the interview 
about your child.  
 The questions and mood interviews to be done every twelve months will take approximately 3-4 
hours. 
 
Genetic testing 
 The genetic testing will only be done once. We will take 20 ml of blood from a vein in your arm.  
 The blood will be used to look for genes that may increase your risk of developing bipolar 
disorder. As it is now considered likely that many genes – which each individually play a small role 
– are involved together in causing bipolar disorder, we will test for many genes at once when we 
analyse your blood sample. 
 When researchers understand how genes are involved in the development of bipolar disorder 
they have a better chance of designing better methods to diagnose, treat or cure that disease. 
 
What will you be asking every 12 months? 
 There will be an interview asking you about any symptoms your child may have experienced over 
the previous twelve months. You will also complete some self-report questionnaires. The 
questions are a lot like the ones being answered for the first assessment.  
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What are the advantages and disadvantages of being involved in the study? 
 We don’t anticipate any risks to you from being involved in the study. However, we acknowledge 
that the assessments are lengthy and that involvement in the study will mean setting aside time 
to complete them.  
 The main advantage is early detection of any symptoms of bipolar disorder or psychosis in your 
child. If we notice symptoms we can help your child get the appropriate treatment. 
  
How is the blood sample used? 
 The blood sample will be submitted to Genetic Repositories Australia (GRA), a research resource 
located at Neuroscience Research Australia, for subsequent processing. Your sample will be de-
identified and only be tracked by a code number. 
 Genetic material will be extracted from your blood sample. In order to ensure ongoing source of 
DNA, white blood cells (lymphocytes) are cultured and kept growing in the laboratory as a cell 
line, which allows a source of genetic material without having to obtain another blood sample. 
These cell lines can be stored indefinitely. 
 GRA collects, stores, and distributes DNA samples and cell lines. All researchers wishing to access 
the genetic material stored by GRA must first have approval from the relevant Human Research 
Ethics Committee for their projects. Those researchers must then apply in writing to the GRA 
Management Committee, describing the intended use for the samples for approval for access to 
the samples. Researchers may be from non-profit research institutes, universities, etc or from 
commercial organisations from Australia or overseas. 
 Research using your blood, in combination with samples from many other people, may result in 
discoveries that could lead to commercial developments. These developments may include new 
understanding about the cause of the disease, new diagnostic tests, new treatments, and new 
ways to prevent diseases. In this respect, it should be noted that it is the whole collection of many 
samples that is of value and that each individual sample probably has no commercial value on its 
own. You agree to waive any future claim to ownership rights for financial benefit through 
participation in this research.  
 
Issues about online data entry for self-report questionnaires 
 The security of your personal information is important to us.  We use a third party web-based 
service operated by QuestionPro in the USA for conducting surveys. The data remains controlled 
by us.  QuestionPro follows generally accepted industry standards to protect personal information 
and uses secure socket layer technology.  More information on QuestionPro and their Privacy 
Policy is available on their website at www.questionpro.com. However, no method of 
transmission over the internet, or method of electronic storage is 100% secure.  Therefore, while 
we strive to use commercially acceptable means to protect your personal information, we cannot 
guarantee its absolute security.   
 By using this service you understand that we use the QuestionPro service and consent to the 
transfer of relevant data to the USA based system.  We also encourage you to take responsibility 
for the security of your own computer system. 
 
Who gets told how I answer the questions? 
 The researcher who asks you questions will know, but they will keep all information confidential. 
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 When we do our research your name and your answers are kept apart, so no one except the 
researcher responsible for you can find out. 
 Apart from that we don’t tell anyone else (unless the law requires us to). 
 
What if I change my mind and don’t want to go on with the study? 
That’s OK. You can pull out of the study at any time — just sign the form and tell us. 
 
So it is all confidential? 
 Any information that is obtained in connection with this study and that can be identified with 
you will remain confidential and will be disclosed only with your permission, except as required by 
law. 
 All clinical details — and any other confidential information we collect — will be available 
only to the member of the research team responsible for you. 
 If you give us your permission by signing this document, we plan to discuss/publish the 
results at scientific conferences and in scientific journals. In any discussion or publication, information 
will be provided in such a way that you cannot be identified. 
 
 
Can I complain about the study? 
Complaints may be directed to the 
        Ethics Secretariat, 
        The University of New South Wales, 
        SYDNEY 2052 AUSTRALIA 
        Phone 9385 4234, Fax 9385 6648, email ethics.sec@unsw.edu.au. 
  
Any complaint you make will be treated in confidence and investigated, and you will be informed of the 
outcome. 
 
What if the questions upset me? 
If you find that the questioning is upsetting or if you just want to talk about the questions, please call 
Gloria Roberts on 1800 352 292. So that we can ensure your usual GP or psychiatrist is urgently informed 
on your condition we will need you to provide us with emergency contact details for these doctors. 
 
Why do I have to sign a consent form? 
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It is important that no research is done without your permission — and we have to be able to prove that 
you said “yes.” 
 
Tell me again what I am consenting to. 
By signing the Consent Form you are giving us permission to 
5. Use the answers from your assessment in our research; and 
6. Contact you every 12 months over the next 5-10 years, ask you some more questions, and use 
those answers in our research. 
 
Your consent 
Your decision whether or not to participate will not prejudice your future relations with The University of 
New South Wales. If you decide to participate, you are free to withdraw your consent and to discontinue 
participation at any time without prejudice. 
 
If you have any questions, please feel free to ask us. If you have any additional questions later Gloria 
Roberts will be happy to answer them (Ph 1800 352 292, email bipolar-kidsandsibs@unsw.edu.au ). 
 
You will be given a copy of this form to keep.  
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  THE UNIVERSITY OF NEW SOUTH WALES and PRINCE OF WALES HOSPITAL  
 
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM (continued) 
Bipolar Kids and Sibs Study 
 
You are making a decision whether or not to participate.  Your signature indicates that, having read the 
Participant Information Statement, you have decided to take part in the study. 
 
…………………… .……………    ………………………………………. 
Signature of Research Participant                                                           Signature of Witness 
      
 
…………………………………     ………………………………………. 
 (Please PRINT name)                      (Please PRINT 
name) 
 
…………………….……………    ………………………………………. 
Date                                     
Nature of Witness 
 
……………………………………………………                                               
Signature(s) of Investigator(s) 
 
 
.……………………………………………………. 
Please PRINT Name 
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Do you agree to be contacted every 12 months for a period of 5-10 years?  
yes               no 
 
Sharing data across studies of bipolar disorder and mental illness allows for researchers to pool resources 
and make the most of our data, maximising the benefits of the research.  Research studies conducted by 
the Australian Schizophrenia Research Bank (ASRB) or the Sydney Bipolar Disorders Clinic at the 
Black Dog Institute, use the same cognitive and genetic analyses that we are conducting. Do you give us 
permission to share your de-identified data (i.e. no name, address or other identifying information will be 
provided) with these researchers? 
 
___ I consent to have my de-identified (cognitive/genetic/MRI) data, made available for use in 
research by other studies approved by the UNSW ethics committee. 
 
___ I would be interested in receiving information via mail or email about other potential mental 
health research studies. I understand that this would not oblige me to take part in these studies.   
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REVOCATION OF CONSENT 
Bipolar Kids and Sibs Study 
 
I hereby wish to WITHDRAW my consent to participate in the research proposal described above and 
understand that such withdrawal WILL NOT jeopardise any treatment or my relationship with The 
University of New South Wales. 
 
 
___ I hereby wish to withdraw my consent to participate in the study. 
 
___ I do not want to be contacted in the future.  
 
 
…………………….……………    ………………………………………. 
Signature                                            Date 
 
……………………………………………………                                               
Please PRINT Name 
 
 
The section for Revocation of Consent should be forwarded to Professor Philip Mitchell, The Black Dog 
Institute, Prince of Wales Hospital, RANDWICK NSW 2031. 
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Appendix I 
Parent Consent for Themselves (16 – 30 years old At-Risk) 
 
 
 
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM 
 
Bipolar Kids and Sibs Study 
 
Approval No (HREC 09097) 
 
THE UNIVERSITY OF NEW SOUTH WALES 
 
 
INFORMATION STATEMENT AND CONSENT FORM 
For parents to consent for themselves.  
 
 
Below are some questions that you might like to ask about the study. We will happily explain further or 
answer any other questions that you might have. 
 
What is the study about? 
 You are being invited to take part in a longitudinal study to examine the genetic and 
environmental risk factors for bipolar disorder. 
 We hope to learn about risk factors for bipolar disorder and use this data to develop better ways 
to intervene early in those at risk for bipolar disorder. 
 
Why have I been asked to take part? 
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You were selected as a possible participant in this study because a parent or sibling of your child has been 
diagnosed with bipolar disorder. 
 
How long does the study last? 
Identifying risk factors requires information to be collected over many years and so we would like to keep 
in contact with you for 5 – 10 years. Over that period we will get in touch every 12 months and ask you 
some questions. 
 
What will I be asked for? 
 As a parent we will be interviewing you to find out about symptoms experienced by your child 
now and also those that he/she may have experienced at a younger age.  
 For the initial assessment you will undertake a mood interview about your child, fill in some 
questionnaires about yourself in addition to questionnaires about your children who are 
participating in this study (you will be given the option of completing these questionnaires 
online), and give some blood. You will also be asked will undertake a mood interview about 
yourself. After the initial interview we would like to contact the parent every 12 months to do 
shorter assessments. 
 
How long will it take? 
 The initial assessment about your child will be conducted in a morning or afternoon session, or 
over two days if preferred. The questionnaires can be completed during this session or else online 
prior to mood interviews. If you are also undertaking a mood interview about yourself this will 
take an additional morning or afternoon session that will be conducted prior to the interview 
about your child.  
 The questions and mood interviews to be done every twelve months will take approximately 3-4 
hours. 
 
Genetic testing 
 The genetic testing will only be done once. We will take 20 ml of blood from a vein in your arm.  
 The blood will be used to look for genes that may increase your risk of developing bipolar 
disorder. As it is now considered likely that many genes – which each individually play a small role 
– are involved together in causing bipolar disorder, we will test for many genes at once when we 
analyse your blood sample. 
 When researchers understand how genes are involved in the development of bipolar disorder 
they have a better chance of designing better methods to diagnose, treat or cure that disease. 
 
What will you be asking every 12 months? 
 There will be an interview asking you about any symptoms your child may have experienced over 
the previous twelve months. You will also complete some self-report questionnaires. The 
questions are a lot like the ones being answered for the first assessment.  
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What are the advantages and disadvantages of being involved in the study? 
 We don’t anticipate any risks to you from being involved in the study. However, we acknowledge 
that the assessments are lengthy and that involvement in the study will mean setting aside time 
to complete them.  
 The main advantage is early detection of any symptoms of bipolar disorder or psychosis in your 
child. If we notice symptoms we can help your child get the appropriate treatment. 
 
How is the blood sample used? 
 The blood sample will be submitted to Genetic Repositories Australia (GRA), a research resource 
located at Neuroscience Research Australia, for subsequent processing. Your sample will be de-
identified and only be tracked by a code number. 
 Genetic material will be extracted from your blood sample. In order to ensure ongoing source of 
DNA, white blood cells (lymphocytes) are cultured and kept growing in the laboratory as a cell 
line, which allows a source of genetic material without having to obtain another blood sample. 
These cell lines can be stored indefinitely. 
 GRA collects, stores, and distributes DNA samples and cell lines. All researchers wishing to access 
the genetic material stored by GRA must first have approval from the relevant Human Research 
Ethics Committee for their projects. Those researchers must then apply in writing to the GRA 
Management Committee, describing the intended use for the samples for approval for access to 
the samples. Researchers may be from non-profit research institutes, universities, etc or from 
commercial organisations from Australia or overseas. 
 Research using your blood, in combination with samples from many other people, may result in 
discoveries that could lead to commercial developments. These developments may include new 
understanding about the cause of the disease, new diagnostic tests, new treatments, and new 
ways to prevent diseases. In this respect, it should be noted that it is the whole collection of many 
samples that is of value and that each individual sample probably has no commercial value on its 
own. You agree to waive any future claim to ownership rights for financial benefit through 
participation in this research.  
 
Issues about online data entry for self-report questionnaires 
 The security of your personal information is important to us.  We use a third party web-based 
service operated by QuestionPro in the USA for conducting surveys. The data remains controlled 
by us.  QuestionPro follows generally accepted industry standards to protect personal information 
and uses secure socket layer technology.  More information on QuestionPro and their Privacy 
Policy is available on their website at www.questionpro.com. However, no method of 
transmission over the internet, or method of electronic storage is 100% secure.  Therefore, while 
we strive to use commercially acceptable means to protect your personal information, we cannot 
guarantee its absolute security.   
 By using this service you understand that we use the QuestionPro service and consent to the 
transfer of relevant data to the USA based system.  We also encourage you to take responsibility 
for the security of your own computer system. 
 
Who gets told how I answer the questions? 
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 The researcher who asks you questions will know, but they will keep all information confidential. 
 When we do our research your name and your answers are kept apart, so no one except the 
researcher responsible for you can find out. 
 Apart from that we don’t tell anyone else (unless the law requires us to). 
 
What if I change my mind and don’t want to go on with the study? 
That’s OK. You can pull out of the study at any time — just sign the form and tell us. 
 
So it is all confidential? 
 Any information that is obtained in connection with this study and that can be identified with 
you will remain confidential and will be disclosed only with your permission, except as required by 
law. 
 All clinical details — and any other confidential information we collect — will be available 
only to the member of the research team responsible for you. 
 If you give us your permission by signing this document, we plan to discuss/publish the 
results at scientific conferences and in scientific journals. In any discussion or publication, information 
will be provided in such a way that you cannot be identified. 
 
 
Can I complain about the study? 
Complaints may be directed to the 
        Ethics Secretariat, 
        The University of New South Wales, 
        SYDNEY 2052 AUSTRALIA 
        Phone 9385 4234, Fax 9385 6648, email ethics.sec@unsw.edu.au. 
  
Any complaint you make will be treated in confidence and investigated, and you will be informed of the 
outcome. 
 
What if the questions upset me? 
If you find that the questioning is upsetting or if you just want to talk about the questions, please call 
Gloria Roberts on 1800 352 292. So that we can ensure your usual GP or psychiatrist is urgently informed 
on your condition we will need you to provide us with emergency contact details for these doctors. 
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Why do I have to sign a consent form? 
It is important that no research is done without your permission — and we have to be able to prove that 
you said “yes.” 
 
Tell me again what I am consenting to. 
By signing the Consent Form you are giving us permission to 
7. Use the answers from your assessment in our research; and 
8. Contact you every 12 months over the next 5-10 years, ask you some more questions, and use 
those answers in our research. 
 
Your consent 
Your decision whether or not to participate will not prejudice your future relations with The University of 
New South Wales. If you decide to participate, you are free to withdraw your consent and to discontinue 
participation at any time without prejudice. 
 
If you have any questions, please feel free to ask us. If you have any additional questions later Gloria 
Roberts will be happy to answer them (Ph 1800 352 292, email bipolar-kidsandsibs@unsw.edu.au ). 
 
You will be given a copy of this form to keep.  
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  THE UNIVERSITY OF NEW SOUTH WALES and PRINCE OF WALES HOSPITAL  
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM (continued) 
Bipolar Kids and Sibs Study 
 
You are making a decision whether or not to participate.  Your signature indicates that, having read the 
Participant Information Statement, you have decided to take part in the study. 
 
 
 
…………………… .……………    ………………………………………. 
Signature of Research Participant                                                           Signature of Witness 
      
 
 
…………………………………     ………………………………………. 
 (Please PRINT name)                      (Please PRINT 
name) 
…………………….……………    ………………………………………. 
Date                                     
Nature of Witness 
 
……………………………………………………                                               
Signature(s) of Investigator(s) 
 
.……………………………………………………. 
Please PRINT Name 
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Do you agree to be contacted every 12 months for a period of 5-10 years?  
yes               no 
 
Sharing data across studies of bipolar disorder and mental illness allows for researchers to pool resources 
and make the most of our data, maximising the benefits of the research.  Research studies conducted by 
the Australian Schizophrenia Research Bank (ASRB) or the Sydney Bipolar Disorders Clinic at the 
Black Dog Institute, use the same cognitive and genetic analyses that we are conducting. Do you give us 
permission to share your de-identified data (i.e. no name, address or other identifying information will be 
provided) with these researchers? 
 
___ I consent to have my de-identified (cognitive/genetic/MRI) data, made available for use in 
research by other studies approved by the UNSW ethics committee. 
 
___ I would be interested in receiving information via mail or email about other potential mental 
health research studies. I understand that this would not oblige me to take part in these studies.   
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REVOCATION OF CONSENT 
Bipolar Kids and Sibs Study 
 
I hereby wish to WITHDRAW my consent to participate in the research proposal described above and 
understand that such withdrawal WILL NOT jeopardise any treatment or my relationship with The 
University of New South Wales. 
 
 
___ I hereby wish to withdraw my consent to participate in the study. 
 
___ I do not want to be contacted in the future.  
 
 
…………………….……………    ………………………………………. 
Signature                                            Date 
 
……………………………………………………                                               
Please PRINT Name 
 
 
The section for Revocation of Consent should be forwarded to Professor Philip Mitchell, The Black Dog 
Institute, Prince of Wales Hospital, RANDWICK NSW 2031. 
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Appendix J 
16 – 30 year old (Control Offspring) 
 
 
 
 
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM 
 
Bipolar Kids and Sibs Study 
 
Approval No (HREC 09097)    
 
THE UNIVERSITY OF NEW SOUTH WALES  
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM 
 
Below are some questions that you might like to ask about the study. We will happily explain further or 
answer any other questions that you might have. 
 
What is the study about? 
 You are being invited to take part in a longitudinal study to examine the genetic and 
environmental risk factors for bipolar disorder. 
 We hope to learn about risk factors for bipolar disorder and use this data to develop better ways 
to intervene early in those at risk for bipolar disorder. 
 
Why have I been asked to take part? 
As we are indentifying clinical and/or biological features which are more common in the high-risk group 
compared to the control population, you were selected as a possible control participant for this study. 
More specifically you were selected because your family does not have a history of bipolar disorder. 
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How long does the study last? 
Identifying risk factors requires information to be collected over many years and so we would like to keep 
in contact with you for 5 – 10 years. Over that period we will get in touch every 12 months and ask you 
some questions. 
 
What are you asking me to do? 
 We will be interviewing you to find out about symptoms you experience now and also those you 
may have experienced when you were younger. 
 You will also be asked to undertake a mood interview, fill in some self-report questionnaires (you 
will be given the option of completing these questionnaires online), complete a series of simple 
neuropsychological computerised tasks, give some blood, and undertake a brain scan. 
 After the initial interview we would like to contact you every 12 months to do shorter 
assessments. 
 So the first thing we need is your permission to use these assessments in our research. 
 
How long will it take? 
 The initial assessment will be conducted in a morning and afternoon session over the course of a 
day, or over two days if preferred.   
 The questions to be done every 12 months will take approximately 3-4 hours. 
 
Genetic testing 
 The genetic testing will only be done once. We will take 20 ml of blood from a vein in your arm.  
 The blood will be used to look for genes that may increase your risk of developing bipolar 
disorder.  As it is now considered likely that many genes – which each individually play a small 
role – are involved together in causing bipolar disorder, we will test for many genes at once when 
we analyse your blood sample. 
 When researchers understand how genes are involved in the development of bipolar disorder 
they have a better chance of designing better methods to diagnose, treat or cure that disease. 
 
Brain imaging 
 We will be inviting some of the participants to be involved in a brain imaging study.  If you are 
asked to be involved in this, you will be provided with a separate information sheet and consent 
form. 
 
What will you be asking me every 12 months? 
There will be an interview asking you about any symptoms you have experienced over the previous 
twelve months. You will also complete some self-report questionnaires and sometimes a series of 
neuropsychological tests. The questions are a lot like the ones you are answering for the first assessment.  
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What are the advantages and disadvantages of being involved in the study? 
 We don’t anticipate any risks to you from being involved in the study. However, we acknowledge 
that the assessments are lengthy and that involvement in the study will mean setting aside time 
to complete them.  
 Although  your family history is suggestive that you are not at risk for developing bipolar disorder, 
if we notice symptoms of bipolar disorder or psychosis we can help you get the appropriate 
treatment. 
 The blood draw may cause some mild discomfort or bruising. 
 
How is the blood sample used? 
 The blood sample will be submitted to Genetic Repositories Australia (GRA), a research resource 
located at Neuroscience Research Australia, for subsequent processing. Your sample will be de-
identified and only be tracked by a code number. 
 Genetic material will be extracted from your blood sample. In order to ensure ongoing source of 
DNA, white blood cells (lymphocytes) are cultured and kept growing in the laboratory as a cell 
line, which allows a source of genetic material without having to obtain another blood sample. 
These cell lines can be stored indefinitely. 
 GRA collects, stores, and distributes DNA samples and cell lines. All researchers wishing to access 
the genetic material stored by GRA must first have approval from the relevant Human Research 
Ethics Committee for their projects. Those researchers must then apply in writing to the GRA 
Management Committee, describing the intended use for the samples for approval for access to 
the samples. Researchers may be from non-profit research institutes, universities, etc or from 
commercial organisations from Australia or overseas. 
 Research using your blood, in combination with samples from many other people, may result in 
discoveries that could lead to commercial developments. These developments may include new 
understanding about the cause of the disease, new diagnostic tests, new treatments, and new 
ways to prevent diseases. In this respect, it should be noted that it is the whole collection of many 
samples that is of value and that each individual sample probably has no commercial value on its 
own.  You agree to waive any future claim to ownership rights for financial benefit through 
participation in this research 
 
Issues about online data entry for self-report questionnaires 
 The security of your personal information is important to us.  We use a third party web-based 
service operated by QuestionPro in the USA for conducting surveys. The data remains controlled 
by us.  QuestionPro follows generally accepted industry standards to protect personal information 
and uses secure socket layer technology.  More information on QuestionPro and their Privacy 
Policy is available on their website at www.questionpro.com. However, no method of 
transmission over the internet, or method of electronic storage is 100% secure.  Therefore, while 
we strive to use commercially acceptable means to protect your personal information, we cannot 
guarantee its absolute security.   
 By using this service you understand that we use the QuestionPro service and consent to the 
transfer of relevant data to the USA based system.  We also encourage you to take responsibility 
for the security of your own computer system. 
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Who gets told how I answer the questions? 
 The researcher who asks you questions will know, but they will keep all information confidential. 
 When we do our research your name and your answers are kept apart, so no one except the 
researcher responsible for you can find out. 
 Apart from that we don’t tell anyone else (unless the law requires us to). 
 
What if I change my mind and don’t want to go on with the study? 
 That’s OK. You can pull out of the study at any time — just sign the form and tell us.  
  If you decide to withdraw from the study, GRA will follow the directions of the Chief Investigator 
to either destroy your sample or to allow your sample to continue to be used based on your 
decision as detailed in the attached revocation of consent form.  
 
So it is all confidential? 
 Any information that is obtained in connection with this study and that can be identified with 
you will remain confidential and will be disclosed only with your permission, except as required by 
law. 
 All clinical details — and any other confidential information we collect — will be available 
only to the member of the research team responsible for you. 
 Blood samples will be given a unique identification number to protect your privacy. Genetic 
Repositories Australia will not give out any personal information that can identify you to the scientists 
who are approved to receive the samples.  
 If you give us your permission by signing this document, we plan to discuss/publish the 
results at scientific conferences and in scientific journals. In any discussion or publication, information 
will be provided in such a way that you cannot be identified. 
 
Can I complain about the study? 
Complaints may be directed to the 
        Ethics Secretariat, 
        The University of New South Wales, 
        SYDNEY 2052 AUSTRALIA 
        Phone 9385 4234, Fax 9385 6648, email ethics.sec@unsw.edu.au. 
 
Any complaint you make will be treated in confidence and investigated, and you will be informed of the 
outcome. 
 
What if the questions upset me? 
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If you find that the questioning is upsetting or if you just want to talk about the questions, please call 
Gloria Roberts on 1800 352 292 So that we can ensure your usual GP or psychiatrist is urgently informed 
on your condition we will need you to provide us with emergency contact details for these doctors. 
 
Why do I have to sign a consent form? 
It is important that no research is done without your permission — and we have to be able to prove that 
you said “yes.” 
 
Tell me again what I am consenting to. 
By signing the Consent Form you are giving us permission to 
9. Use the answers from your assessment in our research; and 
10. Contact you every 12 months over the next 5-10 years, ask you some more questions, and use 
those answers in our research. 
 
Your consent 
Your decision whether or not to participate will not prejudice your future relations with The University of 
New South Wales. If you decide to participate, you are free to withdraw your consent and to discontinue 
participation at any time without prejudice. 
 
If you have any questions, please feel free to ask us. If you have any additional questions later Gloria 
Roberts will be happy to answer them (Ph 1800 352 292, email bipolar-kidsandsibs@unsw.edu.au ). 
 
 
You will be given a copy of this form to keep. 
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Please tick and initial each part of the study procedures to show your agreement to participate. If you 
do not wish to participate in a specific procedure simply do not tick or initial it. 
 
                                                                                                                              Yes       No Initials 
I consent to my information being entered as part of the study records      
      
I consent to provide a blood sample for genetic testing      
      
I consent to be contacted every 12 months for a period of 5-10 years      
      
I consent to be contacted regarding future studies of bipolar disorder      
 
Sharing data across studies of bipolar disorder and mental illness allows for researchers to pool resources 
and make the most of our data, maximising the benefits of the research.  Research studies conducted by 
the Australian Schizophrenia Research Bank (ASRB) or the Sydney Bipolar Disorders Clinic at the Black Dog 
Institute, use the same cognitive and genetic analyses that we are conducting. Do you give us permission 
to share your de-identified data (i.e. no name, address or other identifying information will be provided) 
with these researchers? 
 
                                                                                                                              Yes       No Initials 
I consent to have my de-identified (cognitive/genetic/MRI) data,       
made available for use in research by other studies approved by      
the UNSW human research ethics committee.      
      
I would be interested in receiving information via mail or email       
about other potential mental health research studies. I understand       
that this would not oblige me to take part in these studies.        
 
In providing a blood sample, I understand that the following is involved:  
 Blood samples will be collected for DNA extraction and/or generation of cell lines for research, 
and that my sample will be processed and stored by Genetic Repositories Australia  
 My samples will be stored indefinitely  
 My non-identifiable samples may be shared with approved researchers from academic institutions 
or companies from Australia or internationally  
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 Data gathered from my sample may be published, provided that I cannot be identified  
 I will not receive any routine results  
 I will not receive any financial benefit from my participation  
 I will not receive or be able to claim any payment, compensation, royalty or any other financial 
benefit which may result from this research  
 Should I wish to withdraw from the study and have my samples destroyed, I may do so by 
contacting Professor Mitchell  
 In the event that any clinically significant result is found that has a significant probability of 
impacting on my health or that of my children, I wish to be advised how to access that information 
through established medical channels which will include genetic counselling and information 
provision via an appropriate clinical specialist:……YES          NO        Initials   
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  THE UNIVERSITY OF NEW SOUTH WALES and PRINCE OF WALES HOSPITAL  
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM (continued) 
Bipolar Kids and Sibs Study 
 
You are making a decision whether or not to participate.  Your signature indicates that, having read the 
Participant Information Statement, you have decided to take part in the study. 
 
………….………………………    ………………………………. 
Signature of Research Participant                                                     Signature of Witness 
      
………….………………………    ………………………………. 
 (Please PRINT name)                (Please PRINT name) 
 
………………….………………    ………………………………. 
Date                              
Nature of Witness 
 
……………………………………………………                                               
Signature(s) of Investigator(s) 
 
.……………………………………………………. 
Please PRINT Name 
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REVOCATION OF CONSENT 
Bipolar Kids and Sibs Study 
I hereby wish to WITHDRAW my consent to participate in the research proposal described above and 
understand that such withdrawal WILL NOT jeopardise any treatment or my relationship with The 
University of New South Wales. 
___ I hereby wish to withdraw my consent to participate in the study. 
 
Tick and initial which aspects of the study you wish to withdraw from: 
 
                                                                                                                    Yes     No Initials 
1. I request that I no longer be contacted regarding this research but I 
agree that the data and samples already collected to continue to be 
used 
  
  
 
       
2. I request that my data and blood sample be destroyed 
  
  
 
       
       
 
……………….…………………    …………………………………. 
Signature                                         Date 
 
……………………………………………………                                               
Please PRINT Name 
The section for Revocation of Consent should be forwarded to Professor Philip Mitchell, The Black Dog 
Institute, Prince of Wales Hospital, RANDWICK NSW 2031. 
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Appendix K 
Under 16 years old (Control Offspring) 
 
 
 
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM 
 
Bipolar Kids and Sibs Study 
 
Approval No (HREC 09097)    
 
 
THE UNIVERSITY OF NEW SOUTH WALES  
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM 
 
 
Below are some questions that you might like to ask about the study. We will happily explain further or 
answer any other questions that you might have. 
 
What is the study about? 
 You are being invited to take part in a study that will take part at different time points to examine 
the genetic and environmental risk factors for bipolar disorder. 
 We hope to learn about risk factors for bipolar disorder and use this data to develop better ways 
to provide early help to those at risk for bipolar disorder. 
 
 
Why have I been asked to take part? 
You were selected because your family does not have a history of bipolar disorder. 
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How long does the study last? 
Identifying risk factors requires information to be collected over many years and so we would like to keep 
in contact with you for 5 – 10 years. Over that period we will get in touch every 12 months and ask you 
some questions. 
 
What are you asking me to do? 
 We will be interviewing you to find out about symptoms you experience now and also those you 
may have experienced when you were younger. 
 You will also be asked to undertake a mood interview, fill in some self-report questionnaires (you 
will be given the option of completing these questionnaires online), complete a series of simple 
neuropsychological computerised tasks, give some blood, and undertake a brain scan. 
 After the initial interview we would like to contact you every 12 months to do shorter 
assessments. 
 So the first thing we need is your permission to use these assessments in our research. 
 
 
 
How long will it take? 
 The initial assessment will be conducted in a morning and afternoon session over the course of a 
day, or over two days if preferred.   
 The questions to be done every 12 months will take approximately 3-4 hours. 
 
Genetic testing 
 The genetic testing will only be done once. We will take 20 ml of blood from a vein in your arm. 
 The blood will be used to look for genes that may increase your risk of developing bipolar 
disorder.  As it is now considered likely that many genes – which each individually play a small 
role – are involved together in causing bipolar disorder, we will test for many genes at once when 
we analyse your blood sample. 
 When researchers understand how genes are involved in the development of bipolar disorder 
they have a better chance of designing better methods to diagnose, treat or cure that disease. 
 
 
Brain imaging 
 We will be inviting some of the participants to be involved in a brain imaging study.  If you are 
asked to be involved in this, you will be provided with a separate information sheet and consent 
form. 
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What will you be asking me every 12 months? 
There will be an interview asking you about any symptoms you have experienced over the previous 
twelve months. You will also complete some self-report questionnaires and sometimes a series of 
psychological tests. The questions are a lot like the ones you are answering for the first assessment.  
 
What are the advantages and disadvantages of being involved in the study? 
 We don’t expect any risks to you from being involved in the study. However, we acknowledge 
that the assessments are lengthy and that involvement in the study will mean setting aside time 
to complete them.  
 Although your family history is suggestive that you are not at risk for developing bipolar disorder, 
if we notice symptoms of bipolar disorder or other mental disorders we can help you get the 
appropriate treatment. 
 The blood draw may cause some mild discomfort or bruising. 
 
 How is the blood sample used?The blood sample will be submitted to Genetic Repositories 
Australia (GRA), a research resource located at Neuroscience Research Australia, for subsequent 
processing. Your sample will be de-identified and only be tracked by a code number. 
 Genetic material will be extracted from your blood sample. In order to ensure ongoing source of 
DNA, white blood cells (lymphocytes) are cultured and kept growing in the laboratory as a cell 
line, which allows a source of genetic material without having to obtain another blood sample. 
These cell lines can be stored indefinitely. 
 GRA collects, stores, and distributes DNA samples and cell lines. All researchers wishing to access 
the genetic material stored by GRA must first have approval from the relevant Human Research 
Ethics Committee for their projects. Those researchers must then apply in writing to the GRA 
Management Committee, describing the intended use for the samples for approval for access to 
the samples. Researchers may be from non-profit research institutes, universities, etc or from 
commercial organisations from Australia or overseas. 
 Research using your blood, in combination with blood collected from many other people, may 
result in discoveries. These developments may include new understanding about the cause of the 
disease, new diagnostic tests, new treatments, and new ways to prevent diseases. It should be 
noted that it is the whole collection of samples that is of value and that each individual sample 
probably has no value on its own.  You agree to waive any future claim to ownership rights for 
financial benefit through participation in this research 
 
 
Issues about online data entry for self-report questionnaires 
 The security of your personal information is important to us.  We use a separate web-based 
service operated by QuestionPro in the USA for conducting surveys. The data remains controlled 
by us.  QuestionPro does what is accepted business practice to protect personal information, 
using what is called ‘secure socket layer technology’.  More information on QuestionPro and their 
Privacy Policy is available on their website at www.questionpro.com. However, no method of 
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answering questions over the internet, or method of storing data electronically is 100% secure.  
Therefore, while we strive to use acceptable means to protect your personal information, we 
cannot guarantee that it’s absolutely safe.   
 By using this service you understand that we use the QuestionPro service and consent to the 
transfer of relevant data to the USA based system.  We also encourage you to take responsibility 
for your own computer system’s safety and protection. 
 
Who gets told how I answer the questions? 
 The researcher who asks you questions will know, but they will keep all information private. 
 When we do our research your name and your answers are kept apart, so no one except the 
researcher responsible for you can find out. 
 Apart from that we don’t tell anyone else (unless the law requires us to). 
 
What if I change my mind and don’t want to go on with the study? 
 That’s OK. You can pull out of the study at any time — just sign the form and tell us.  
  If you decide to withdraw from the study, GRA will follow the directions of the Chief Investigator 
to either destroy your sample or to allow your sample to continue to be used based on your 
decision as detailed in the attached revocation of consent form.  
 
So it is all private? 
 Any information that is obtained in connection with this study and that can be identified with 
you will remain private, except as required by law. 
 All the information we collect — will be available only to the member of the research team 
responsible for you. 
 Blood samples will be given a unique identification number to protect your privacy. Genetic 
Repositories Australia will not give out any personal information that can identify you to the scientists 
who are approved to receive the samples.  
  
 If you give us your permission by signing this document, we plan to discuss/publish the 
results at scientific meetings and in scientific journals. In any discussion or publication, information 
will be provided in such a way that you cannot be identified. 
 
 
Can I complain about the study? 
Complaints may be directed to the 
        Ethics Secretariat, 
        The University of New South Wales, 
        SYDNEY 2052 AUSTRALIA 
        Phone 9385 4234, Fax 9385 6648, email ethics.sec@unsw.edu.au. 
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Any complaint you make will be treated in confidence and investigated, and you will be told about the 
outcome. 
 
What if the questions upset me? 
If you find that the questioning is upsetting or if you just want to talk about the questions, please call 
Gloria Roberts on 1800 352 292. So that we can ensure your usual GP or psychiatrist is urgently informed 
on your condition we will need you to provide us with emergency contact details for these doctors. 
 
Why do I have to sign a consent form? 
It is important that no research is done without your permission — and we have to be able to prove that 
you said “yes.” 
 
Tell me again what I am consenting to. 
By signing the Consent Form you are giving us permission to 
11. Use the answers from your assessment in our research; and 
12. Contact you every 12 months over the next 5-10 years, ask you some more questions, and use 
those answers in our research. 
 
Your consent 
Your decision whether or not to participate will not affect your future relations with The University of 
New South Wales. If you decide to participate, you are free to withdraw your consent and to discontinue 
participation at any time without any consequences. 
 
If you have any questions, please feel free to ask us. If you have any additional questions later Gloria 
Roberts will be happy to answer them (Ph 1800 352 292, email bipolar-kidsandsibs@unsw.edu.au ). 
 
You will be given a copy of this form to keep.  
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Please tick and initial each part of the study procedures to show your agreement to participate. If you do not 
wish to participate in a specific procedure simply do not tick or initial it. 
 
                                                                                                                              Yes       No Initials 
I consent to my information being entered as part of the study records      
      
I consent to provide a blood sample for genetic testing      
      
I consent to be contacted every 12 months for a period of 5-10 years      
      
I consent to be contacted regarding future studies of bipolar disorder      
 
Sharing data across studies of bipolar disorder and mental illness allows for researchers to pool resources 
and make the most of our data, maximising the benefits of the research.  Research studies conducted by 
the Australian Schizophrenia Research Bank (ASRB) or the Sydney Bipolar Disorders Clinic at the Black Dog 
Institute, use the same cognitive and genetic analyses that we are conducting. Do you give us permission 
to share your de-identified data (i.e. no name, address or other identifying information will be provided) 
with these researchers? 
 
                                                                                                                              Yes       No Initials 
I consent to have my de-identified (cognitive/genetic/MRI) data,       
made available for use in research by other studies approved by      
the UNSW human research ethics committee.      
      
I would be interested in receiving information via mail or email       
about other potential mental health research studies. I understand       
that this would not oblige me to take part in these studies.        
 
In providing a blood sample, I understand that the following is involved:  
 Blood samples will be collected for DNA extraction and/or generation of cell lines for research, 
and that my sample will be processed and stored by Genetic Repositories Australia  
 My samples will be stored indefinitely  
 My non-identifiable samples may be shared with approved researchers from academic institutions 
or companies from Australia or internationally  
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 Data gathered from my sample may be published, provided that I cannot be identified  
 I will not receive any routine results  
 I will not receive any financial benefit from my participation  
 I will not receive or be able to claim any payment, compensation, royalty or any other financial 
benefit which may result from this research  
 Should I wish to withdraw from the study and have my samples destroyed, I may do so by 
contacting Professor Mitchell  
 In the event that any clinically significant result is found that has a significant probability of 
impacting on my health or that of my children, I wish to be advised how to access that information 
through established medical channels which will include genetic counselling and information 
provision via an appropriate clinical specialist:……YES          NO        Initials   
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  THE UNIVERSITY OF NEW SOUTH WALES and PRINCE OF WALES HOSPITAL  
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM (continued) 
Bipolar Kids and Sibs Study 
 
You are making a decision whether or not to participate.  Your signature indicates that, having read the 
Participant Information Statement, you have decided to take part in the study. 
 
………………….…………………    …………………………………. 
Signature of Research Participant                                                      Signature of Witness 
      
…………………… .………………    ……………………………………. 
 (Please PRINT name)                (Please PRINT name) 
 
…………………….………………    ……………………………………. 
Date                                   
Nature of Witness 
 
……………………………………………………                                               
Signature(s) of Investigator(s) 
 
.……………………………………………………. 
Please PRINT Name 
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REVOCATION OF CONSENT 
Bipolar Kids and Sibs Study 
I hereby wish to WITHDRAW my consent to participate in the research proposal described above and 
understand that such withdrawal WILL NOT jeopardise any treatment or my relationship with The 
University of New South Wales. 
 
___ I hereby wish to withdraw my consent to participate in the study. 
Tick and initial which aspects of the study you wish to withdraw from: 
 
                                                                                                                    Yes     No Initials 
1. I request that I no longer be contacted regarding this research but I 
agree that the data and samples already collected to continue to be 
used 
  
  
 
       
2. I request that my data and blood sample be destroyed 
  
  
 
       
       
 
…………………….…………   …………………………………………. 
Signature                                  Date 
 
……………………………………………………                                               
Please PRINT Name 
The section for Revocation of Consent should be forwarded to Professor Philip Mitchell, The Black Dog 
Institute, Prince of Wales Hospital, RANDWICK NSW 2031. 
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Appendix L 
Parent Consent for Child Under 16 (Control) 
 
 
 
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM 
 
Bipolar Kids and Sibs Study 
 
Approval No (HREC 09097) 
 
THE UNIVERSITY OF NEW SOUTH WALES 
 
INFORMATION STATEMENT AND CONSENT FORM 
For parents to consent for 12-16 year old children 
  
What is the study about? 
 Your child is being invited to take part in a longitudinal study to examine the genetic and 
environmental risk factors for bipolar disorder. 
 We hope to learn about risk factors for bipolar disorder and use this data to develop better ways 
to intervene early in those at risk for bipolar disorder.  
 
Why has your child been asked to take part? 
As we are indentifying clinical and/or biological features which are more common in the high-risk group 
compared to the control population, your child has been selected as a possible control participant for this 
study. More specifically your child has been selected because your family does not have a history of 
bipolar disorder. 
 
How long does the study last? 
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Identifying risk factors requires information to be collected over many years and so we would like to keep 
in contact with your child for 5-10 years. Over that period we will get in touch every 12 months and ask 
your child some questions. 
What are you asking my child to do? 
 We will be interviewing your child to find out about symptoms they are currently experiencing 
and also any they may have experienced when they were younger. We may also ask you to 
participate in the interview.  
 Your child will be asked to undertake a mood interview, fill in some self-report questionnaires 
(you will be given the option of completing these questionnaires online), complete a series of 
simple neuropsychological computerised tasks, give some blood, and undertake a brain scan.  
 After the initial interview we would like to contact your child every 12 months to do shorter 
assessments. 
 So the first thing we need is your permission to use these assessments in our research. 
 
How long will it take? 
 The initial assessment will be conducted in a morning and afternoon session over the course of a 
day, or over two days if preferred.  
 The assessment to be conducted every 12 months will take approximately 3-4 hours.  
 
Genetic testing 
 The genetic testing will only be done once.  We will take 20 ml of blood from a vein in their arm.  
 The blood will be used to look for genes that may increase your child’s risk of developing bipolar 
disorder. As it is now considered likely that many genes – which each individually play a small role 
– are involved together in causing bipolar disorder, we will test for many genes at once when we 
analyse your blood sample. 
 When researchers understand how genes are involved in the development of bipolar disorder 
they have a better chance of designing better methods to diagnose, treat or cure that disease. 
 
Brain imaging 
 We will be inviting some of the participants to be involved in a brain imaging study.  If your child is 
asked to be involved in this, you will be provided with a separate information sheet and consent 
form. 
 
What will you be asking my child every 12 months?  
 The interview asks them about any symptoms they have experienced over the previous twelve 
months. They also fill in some self-report questionnaires and sometimes complete some 
neuropsychological tests.  
 
What are the advantages and disadvantages of my child being involved in the study? 
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 We don’t anticipate any risks to your child from being involved in the study. However, we 
acknowledge that the assessments are lengthy and that involvement in the study will mean 
setting aside time to complete them.  
 Although your family history is suggestive that your child is not at risk for developing bipolar 
disorder, if we notice symptoms of bipolar disorder or psychosis we can help your child get the 
appropriate treatment.  
 The blood draw may cause some mild discomfort or bruising. 
 
How is the blood sample used? 
 The blood sample will be submitted to Genetic Repositories Australia (GRA), a research resource 
located at Neuroscience Research Australia, for subsequent processing. Your child’s sample will 
be de-identified and only be tracked by a code number. 
 Genetic material will be extracted from your child’s blood sample. In order to ensure ongoing 
source of DNA, white blood cells (lymphocytes) are cultured and kept growing in the laboratory as 
a cell line, which allows a source of genetic material without having to obtain another blood 
sample. These cell lines can be stored indefinitely. 
 GRA collects, stores, and distributes DNA samples and cell lines. All researchers wishing to access 
the genetic material stored by GRA must first have approval from the relevant Human Research 
Ethics Committee for their projects. Those researchers must then apply in writing to the GRA 
Management Committee, describing the intended use for the samples for approval for access to 
the samples. Researchers may be from non-profit research institutes, universities, etc or from 
commercial organisations from Australia or overseas. 
 Research using your child’s blood, in combination with samples from many other people, may 
result in discoveries that could lead to commercial developments. These developments may 
include new understanding about the cause of the disease, new diagnostic tests, new treatments, 
and new ways to prevent diseases. In this respect, it should be noted that it is the whole 
collection of many samples that is of value and that each individual sample probably has no 
commercial value on its own. You agree to waive any future claim to ownership rights for financial 
benefit through participation in this research.  
 
Issues about online data entry for self-report questionnaires 
 The security of your personal information is important to us.  We use a third party web-based 
service operated by QuestionPro in the USA for conducting surveys. The data remains controlled 
by us.  QuestionPro follows generally accepted industry standards to protect personal information 
and uses secure socket layer technology.  More information on QuestionPro and their Privacy 
Policy is available on their website at www.questionpro.com. However, no method of 
transmission over the internet, or method of electronic storage is 100% secure.  Therefore, while 
we strive to use commercially acceptable means to protect your personal information, we cannot 
guarantee its absolute security.   
 By using this service you understand that we use the QuestionPro service and consent to the 
transfer of relevant data to the USA based system.  We also encourage you to take responsibility 
for the security of your own computer system. 
 
Who sees the information my child provides? 
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 The researcher who asks your child the questions will know, but they must keep all information 
confidential. 
 When we do our research your child’s name and answers are kept apart, so no one except the 
researcher responsible for them can find out. 
 Apart from that we don’t tell anyone else (unless the law requires us to). 
 
What if I change my mind and don’t want them to go on with the study? 
 That’s OK. You can pull your child out of the study at any time — just sign the form and tell us.  
  If you decide to withdraw your child from the study, GRA will follow the directions of the Chief 
Investigator to either destroy your child’s sample or to allow your child’s sample to continue to be 
used based on your decision as detailed in the attached revocation of consent form.  
 
So it is all confidential? 
 Any information that is obtained in connection with this study and that can be identified with 
you and your child will remain confidential and will be disclosed only with your permission, except as 
required by law. 
 All clinical details — and any other confidential information we collect — will be available 
only to the member of the research team responsible for your child. 
 Blood samples will be given a unique identification number to protect your child’s privacy. 
Genetic Repositories Australia will not give out any personal information that can identify you or your 
child to the scientists who are approved to receive the samples.  
 If you give us your permission by signing this document, we plan to discuss/publish the 
results at scientific conferences and in scientific journals. In any discussion or publication, information 
will be provided in such a way that you and your child cannot be identified. . However, we cannot and 
do not guarantee or promise that your child will receive any benefits from the study directly. 
 
Can I complain about the study? 
 
Complaints may be directed to the 
        Ethics Secretariat, 
        The University of New South Wales, 
        SYDNEY 2052 AUSTRALIA 
        Phone 9385 4234, Fax 9385 6648, email ethics.sec@unsw.edu.au. 
 
Any complaint you make will be treated in confidence and investigated, and you will be informed of the 
outcome. 
 
What if the questions upset me or my child? 
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If you find that the questioning is upsetting or if you just want to talk about the questions, please call 
Gloria Roberts on 1800 352 292. So that we can ensure your usual GP or psychiatrist is urgently informed 
on your condition we will need you to provide us with emergency contact details for these doctors. 
 
Why do I have to sign a consent form? 
It is important that no research is done without your permission — and we have to be able to prove that 
you said “yes.” 
 
Tell me again what I am consenting to: 
 
By signing the consent form you will be giving us permission to: 
 
3. Use the answers from your child’s assessment and your questions in our research; and 
4. Contact you and your child every 12 months over the next 5 years, ask your child some more 
questions, and use those answers in our research. 
 
Your consent 
 
Your decision whether or not to participate will not prejudice your future relations with The University of 
New South Wales. If you decide to participate, you are free to withdraw your consent and to discontinue 
participation at any time without prejudice. 
 
If you have any questions, please feel free to ask us. If you have any additional questions later Gloria 
Roberts will be happy to answer them (Ph 1800 352 292, email bipolar-kidsandsibs@unsw.edu.au ). 
You will be given a copy of this form to keep.  
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Please tick and initial each part of the study procedures to show your agreement to participate. If you do 
not wish to participate in a specific procedure simply do not tick or initial it. 
 
                                                                                                                                     Yes       No Initials 
I consent to my child’s information being entered as part of the study       
records      
      
I consent to my child providing a blood sample for genetic testing      
      
I consent to be contacted every 12 months for a period of 5-10 years      
      
I consent to be contacted regarding future studies of bipolar disorder      
 
Sharing data across studies of bipolar disorder and mental illness allows for researchers to pool 
resources and make the most of our data, maximising the benefits of the research.  Research studies 
conducted by the Australian Schizophrenia Research Bank (ASRB) or the Sydney Bipolar Disorders 
Clinic at the Black Dog Institute, use the same cognitive and genetic analyses that we are conducting. 
Do you give us permission to share your de-identified data (i.e. no name, address or other identifying 
information will be provided) with these researchers? 
 
                                                                                                                              Yes       No Initials 
I consent to have my child’s de-identified (cognitive/genetic/MRI)       
data, made available for use in research by other studies approved by      
the UNSW human research  ethics committee.      
      
I would be interested in receiving information via mail or email       
about other potential mental health research studies. I understand       
that this would not oblige me to take part in these studies.        
 
In providing consent for my child to provide a blood sample, I understand that the following is 
involved:  
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 Blood samples will be collected for DNA extraction and/or generation of cell lines for 
research, and that my child’s sample will be processed and stored by Genetic Repositories 
Australia  
 My child’s samples will be stored indefinitely  
 My child’s non-identifiable samples may be shared with approved researchers from academic 
institutions or companies from Australia or internationally  
 Data gathered from my child’s sample may be published, provided that my child cannot be 
identified  
 My child will not receive any routine results  
 My child will not receive any financial benefit from my participation  
 My child will not receive or be able to claim any payment, compensation, royalty or any other 
financial benefit which may result from this research  
 Should I wish to withdraw my child from the study and have my child’s samples destroyed, I 
may do so by contacting Professor Mitchell  
 In the event that any clinically significant result is found that has a significant probability of 
impacting on my health or that of my children, I wish to be advised how to access that 
information through established medical channels which will include genetic counselling and 
information provision via an appropriate clinical specialist:……YES          NO        Initials   
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THE UNIVERSITY OF NEW SOUTH WALES 
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM (continued) 
Bipolar Kids and Sibs Study 
 
You are making a decision whether or not to permit your child to participate.  
 
Your signature indicates that, having read the attached Parental (or Guardian) Information Statement 
and Participant Information Statement, you have decided to take part in the study and you have 
decided to permit your child to take part in the study.    
 
.…………………………………     ………………………………….. 
Signature of Parent/Guardian           Signature of 
Witness 
      
 .…………………………………     …………………………………. 
 (Please PRINT name)                  (Please PRINT name) 
 
 
 .…………………………………     ………………………………………   
Date                         Nature 
of Witness 
 
……………………………………………………                                               
Signature(s) of Investigator(s) 
 
.……………………………………………………. 
Please PRINT Name 
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Approval No (HREC 09097) 
 
REVOCATION OF CONSENT 
Bipolar Kids and Sibs Study 
I hereby wish to WITHDRAW my consent for my child/ward and myself to participate in the research 
proposal described above and understand that such withdrawal WILL NOT jeopardise any treatment, or 
my child/ward’s relationship, with The University of New South Wales. 
___ I hereby wish to withdraw my child’s consent to participate in the study. 
Tick and initial which aspects of the study you wish to withdraw from: 
 
                                                                                                                               Yes     No Initials 
1. I request that I no longer be contacted regarding this research but I 
agree that the data and samples already collected to continue to be 
used 
     
       
2. I request that my child’s data and blood sample be destroyed      
  
 
………………………………………     …………………………….                                  
Signature of Parent/Guardian                        Date 
 
……………………………………………………                                               
Please PRINT Name 
 
The section for Revocation of Consent should be forwarded to Professor Philip Mitchell, Black Dog 
Institute, Prince of Wales Hospital, RANDWICK NSW 2031. 
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Appendix M 
Parent Consent for Themselves (Under 16 Control) 
 
 
 
 
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM 
 
Bipolar Kids and Sibs Study 
 
Approval No (HREC 09097) 
 
THE UNIVERSITY OF NEW SOUTH WALES 
 
INFORMATION STATEMENT AND CONSENT FORM 
For parents to consent for themselves  
 
Below are some questions that you might like to ask about the study. We will happily explain further or 
answer any other questions that you might have. 
 
What is the study about? 
 You are being invited to take part in a longitudinal study to examine the genetic and 
environmental risk factors for bipolar disorder. 
 We hope to learn about risk factors for bipolar disorder and use this data to develop better ways 
to intervene early in those at risk for bipolar disorder. 
 
Why have I been asked to take part? 
As we are indentifying clinical and/or biological features which are more common in the high-risk group 
compared to the control population, you were selected as a possible control participant for this study. 
More specifically you were selected because your family does not have a history of bipolar disorder. 
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How long does the study last? 
Identifying risk factors requires information to be collected over many years and so we would like to keep 
in contact with you for 5 – 10 years. Over that period we will get in touch every 12 months and ask you 
some questions. 
 
What will I be asked for? 
 As a parent we will be interviewing you to find out about symptoms experienced by your child 
now and also those that he/she may have experienced at a younger age.  
 For the initial assessment you will undertake a mood interview about your child, fill in some 
questionnaires about yourself in addition to questionnaires about your children who are 
participating in this study (you will be given the option of completing these questionnaires 
online). You will also be asked will undertake a mood interview about yourself. After the initial 
interview we would like to contact the parent every 12 months to do shorter assessments. 
 
How long will it take? 
 The initial assessment about your child will be conducted in a morning or afternoon session, or 
over two days if preferred. The questionnaires can be completed during this session or else online 
prior to mood interviews. If you are also undertaking a mood interview about yourself this will 
take an additional morning or afternoon session that will be conducted prior to the interview 
about your child.  
 The questions and mood interviews to be done every twelve months will take approximately 3-4 
hours. 
 
What will you be asking every 12 months? 
 There will be an interview asking you about any symptoms your child may have experienced over 
the previous twelve months. You will also complete some self-report questionnaires. The 
questions are a lot like the ones being answered for the first assessment.  
 
What are the advantages and disadvantages of being involved in the study? 
 We don’t anticipate any risks to you from being involved in the study. However, we acknowledge 
that the assessments are lengthy and that involvement in the study will mean setting aside time 
to complete them.  
 Although your family history is suggestive that you are not at risk for developing bipolar disorder, 
if we notice symptoms of bipolar disorder or psychosis we can help you get the appropriate 
treatment. 
 
Issues about online data entry for self-report questionnaires 
 The security of your personal information is important to us.  We use a third party web-based 
service operated by QuestionPro in the USA for conducting surveys. The data remains controlled 
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by us.  QuestionPro follows generally accepted industry standards to protect personal information 
and uses secure socket layer technology.  More information on QuestionPro and their Privacy 
Policy is available on their website at www.questionpro.com. However, no method of 
transmission over the internet, or method of electronic storage is 100% secure.  Therefore, while 
we strive to use commercially acceptable means to protect your personal information, we cannot 
guarantee its absolute security.   
 By using this service you understand that we use the QuestionPro service and consent to the 
transfer of relevant data to the USA based system.  We also encourage you to take responsibility 
for the security of your own computer system. 
 
Who gets told how I answer the questions? 
 The researcher who asks you questions will know, but they will keep all information confidential. 
 When we do our research your name and your answers are kept apart, so no one except the 
researcher responsible for you can find out. 
 Apart from that we don’t tell anyone else (unless the law requires us to). 
 
What if I change my mind and don’t want to go on with the study? 
That’s OK. You can pull out of the study at any time — just sign the form and tell us. 
 
So it is all confidential? 
 Any information that is obtained in connection with this study and that can be identified with 
you will remain confidential and will be disclosed only with your permission, except as required by 
law. 
 All clinical details — and any other confidential information we collect — will be available 
only to the member of the research team responsible for you. 
 If you give us your permission by signing this document, we plan to discuss/publish the 
results at scientific conferences and in scientific journals. In any discussion or publication, information 
will be provided in such a way that you cannot be identified. 
 
Can I complain about the study? 
Complaints may be directed to the 
        Ethics Secretariat, 
        The University of New South Wales, 
        SYDNEY 2052 AUSTRALIA 
        Phone 9385 4234, Fax 9385 6648, email ethics.sec@unsw.edu.au. 
  
 
FAMILY ENVIRONMENT AND HIGH-RISK OFFSPRING 
Page 239 of 250 
Any complaint you make will be treated in confidence and investigated, and you will be informed of the 
outcome. 
 
What if the questions upset me? 
If you find that the questioning is upsetting or if you just want to talk about the questions, please call 
Gloria Roberts on 1800 352 292. So that we can ensure your usual GP or psychiatrist is urgently informed 
on your condition we will need you to provide us with emergency contact details for these doctors. 
 
Why do I have to sign a consent form? 
It is important that no research is done without your permission — and we have to be able to prove that 
you said “yes.” 
 
Tell me again what I am consenting to. 
By signing the Consent Form you are giving us permission to 
13. Use the answers from your assessment in our research; and 
14. Contact you every 12 months over the next 5-10 years, ask you some more questions, and use 
those answers in our research. 
 
Your consent 
Your decision whether or not to participate will not prejudice your future relations with The University of 
New South Wales. If you decide to participate, you are free to withdraw your consent and to discontinue 
participation at any time without prejudice. 
 
If you have any questions, please feel free to ask us. If you have any additional questions later Gloria 
Roberts will be happy to answer them (Ph 1800 352 292, email bipolar-kidsandsibs@unsw.edu.au ). 
 
 
You will be given a copy of this form to keep.  
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  THE UNIVERSITY OF NEW SOUTH WALES and PRINCE OF WALES HOSPITAL  
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM (continued) 
Bipolar Kids and Sibs Study 
 
You are making a decision whether or not to participate.  Your signature indicates that, having read the 
Participant Information Statement, you have decided to take part in the study. 
 
 
 
…………………….………………    ……………………………………. 
Signature of Research Participant                                                         Signature of Witness 
      
 
 
…………………….………………    ……………………………………. 
 (Please PRINT name)                   (Please PRINT name) 
 
…………………….………………    ……………………………………. 
Date                                   
Nature of Witness 
 
……………………………………………………                                               
Signature(s) of Investigator(s) 
 
.……………………………………………………. 
Please PRINT Name 
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Do you agree to be contacted every 12 months for a period of 5-10 years?  
yes               no 
 
Sharing data across studies of bipolar disorder and mental illness allows for researchers to pool resources 
and make the most of our data, maximising the benefits of the research.  Research studies conducted by 
the Australian Schizophrenia Research Bank (ASRB) or the Sydney Bipolar Disorders Clinic at the 
Black Dog Institute, use the same cognitive and genetic analyses that we are conducting. Do you give us 
permission to share your de-identified data (i.e. no name, address or other identifying information will be 
provided) with these researchers? 
 
___ I consent to have my de-identified (cognitive/genetic/MRI) data, made available for use in 
research by other studies approved by the UNSW ethics committee. 
 
___ I would be interested in receiving information via mail or email about other potential mental 
health research studies. I understand that this would not oblige me to take part in these studies.   
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REVOCATION OF CONSENT 
Bipolar Kids and Sibs Study 
 
I hereby wish to WITHDRAW my consent to participate in the research proposal described above and 
understand that such withdrawal WILL NOT jeopardise any treatment or my relationship with The 
University of New South Wales. 
 
___ I hereby wish to withdraw my consent to participate in the study. 
 
___ I do not want to be contacted in the future.  
 
…………………….………………    ……………………………………. 
Signature                                           Date 
 
……………………………………………………                                               
Please PRINT Name 
 
The section for Revocation of Consent should be forwarded to Professor Philip Mitchell, The Black Dog 
Institute, Prince of Wales Hospital, RANDWICK NSW 2031. 
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Appendix N 
Parent Consent from Themselves (16 – 30 year old Control) 
 
 
 
 
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM 
 
Bipolar Kids and Sibs Study 
 
Approval No (HREC 09097) 
 
THE UNIVERSITY OF NEW SOUTH WALES 
 
INFORMATION STATEMENT AND CONSENT FORM 
For parents to consent for themselves  
 
Below are some questions that you might like to ask about the study. We will happily explain further or 
answer any other questions that you might have. 
 
What is the study about? 
 You are being invited to take part in a longitudinal study to examine the genetic and 
environmental risk factors for bipolar disorder. 
 We hope to learn about risk factors for bipolar disorder and use this data to develop better ways 
to intervene early in those at risk for bipolar disorder. 
 
Why have I been asked to take part? 
As we are indentifying clinical and/or biological features which are more common in the high-risk group 
compared to the control population, you were selected as a possible control participant for this study. 
More specifically you were selected because your family does not have a history of bipolar disorder. 
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How long does the study last? 
Identifying risk factors requires information to be collected over many years and so we would like to keep 
in contact with you for 5 – 10 years. Over that period we will get in touch every 12 months and ask you 
some questions. 
 
What will I be asked for? 
 As a parent we will be interviewing you to find out about symptoms experienced by your child 
now and also those that he/she may have experienced at a younger age.  
 For the initial assessment you will undertake a mood interview about your child, fill in some 
questionnaires about yourself in addition to questionnaires about your children who are 
participating in this study (you will be given the option of completing these questionnaires 
online). You will also be asked will undertake a mood interview about yourself. After the initial 
interview we would like to contact the parent every 12 months to do shorter assessments. 
 
How long will it take? 
 The initial assessment about your child will be conducted in a morning or afternoon session, or 
over two days if preferred. The questionnaires can be completed during this session or else online 
prior to mood interviews. If you are also undertaking a mood interview about yourself this will 
take an additional morning or afternoon session that will be conducted prior to the interview 
about your child.  
 The questions and mood interviews to be done every twelve months will take approximately 3-4 
hours. 
 
What will you be asking every 12 months? 
 There will be an interview asking you about any symptoms your child may have experienced over 
the previous twelve months. You will also complete some self-report questionnaires. The 
questions are a lot like the ones being answered for the first assessment.  
 
What are the advantages and disadvantages of being involved in the study? 
 We don’t anticipate any risks to you from being involved in the study. However, we acknowledge 
that the assessments are lengthy and that involvement in the study will mean setting aside time 
to complete them.  
 Although your family history is suggestive that you are not at risk for developing bipolar disorder, 
if we notice symptoms of bipolar disorder or psychosis we can help you get the appropriate 
treatment. 
 
Issues about online data entry for self-report questionnaires 
 The security of your personal information is important to us.  We use a third party web-based 
service operated by QuestionPro in the USA for conducting surveys. The data remains controlled 
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by us.  QuestionPro follows generally accepted industry standards to protect personal information 
and uses secure socket layer technology.  More information on QuestionPro and their Privacy 
Policy is available on their website at www.questionpro.com. However, no method of 
transmission over the internet, or method of electronic storage is 100% secure.  Therefore, while 
we strive to use commercially acceptable means to protect your personal information, we cannot 
guarantee its absolute security.   
 By using this service you understand that we use the QuestionPro service and consent to the 
transfer of relevant data to the USA based system.  We also encourage you to take responsibility 
for the security of your own computer system. 
 
Who gets told how I answer the questions? 
 The researcher who asks you questions will know, but they will keep all information confidential. 
 When we do our research your name and your answers are kept apart, so no one except the 
researcher responsible for you can find out. 
 Apart from that we don’t tell anyone else (unless the law requires us to). 
 
What if I change my mind and don’t want to go on with the study? 
That’s OK. You can pull out of the study at any time — just sign the form and tell us. 
 
So it is all confidential? 
 Any information that is obtained in connection with this study and that can be identified with 
you will remain confidential and will be disclosed only with your permission, except as required by 
law. 
 All clinical details — and any other confidential information we collect — will be available 
only to the member of the research team responsible for you. 
 If you give us your permission by signing this document, we plan to discuss/publish the 
results at scientific conferences and in scientific journals. In any discussion or publication, information 
will be provided in such a way that you cannot be identified. 
 
Can I complain about the study? 
Complaints may be directed to the 
        Ethics Secretariat, 
        The University of New South Wales, 
        SYDNEY 2052 AUSTRALIA 
        Phone 9385 4234, Fax 9385 6648, email ethics.sec@unsw.edu.au. 
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Any complaint you make will be treated in confidence and investigated, and you will be informed of the 
outcome. 
 
What if the questions upset me? 
If you find that the questioning is upsetting or if you just want to talk about the questions, please call 
Gloria Roberts on 1800 352 292. So that we can ensure your usual GP or psychiatrist is urgently informed 
on your condition we will need you to provide us with emergency contact details for these doctors. 
 
Why do I have to sign a consent form? 
It is important that no research is done without your permission — and we have to be able to prove that 
you said “yes.” 
 
Tell me again what I am consenting to. 
By signing the Consent Form you are giving us permission to 
15. Use the answers from your assessment in our research; and 
16. Contact you every 12 months over the next 5-10 years, ask you some more questions, and use 
those answers in our research. 
 
Your consent 
Your decision whether or not to participate will not prejudice your future relations with The University of 
New South Wales. If you decide to participate, you are free to withdraw your consent and to discontinue 
participation at any time without prejudice. 
 
If you have any questions, please feel free to ask us. If you have any additional questions later Gloria 
Roberts will be happy to answer them (Ph 1800 352 292, email bipolar-kidsandsibs@unsw.edu.au ). 
 
 
You will be given a copy of this form to keep.  
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  THE UNIVERSITY OF NEW SOUTH WALES and PRINCE OF WALES HOSPITAL  
 
PARTICIPANT INFORMATION STATEMENT AND CONSENT FORM (continued) 
Bipolar Kids and Sibs Study 
 
You are making a decision whether or not to participate.  Your signature indicates that, having read the 
Participant Information Statement, you have decided to take part in the study. 
 
 
…………………….………………    ……………………………………. 
Signature of Research Participant                                                         Signature of Witness 
      
 
…………………….………………    ……………………………………. 
 (Please PRINT name)                   (Please PRINT name) 
 
 
…………………….………………    ……………………………………. 
Date                                   
Nature of Witness 
 
 
……………………………………………………                                               
Signature(s) of Investigator(s) 
 
.……………………………………………………. 
Please PRINT Name 
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Do you agree to be contacted every 12 months for a period of 5-10 years?  
yes               no 
 
Sharing data across studies of bipolar disorder and mental illness allows for researchers to pool resources 
and make the most of our data, maximising the benefits of the research.  Research studies conducted by 
the Australian Schizophrenia Research Bank (ASRB) or the Sydney Bipolar Disorders Clinic at the 
Black Dog Institute, use the same cognitive and genetic analyses that we are conducting. Do you give us 
permission to share your de-identified data (i.e. no name, address or other identifying information will be 
provided) with these researchers? 
 
___ I consent to have my de-identified (cognitive/genetic/MRI) data, made available for use in 
research by other studies approved by the UNSW ethics committee. 
 
___ I would be interested in receiving information via mail or email about other potential mental 
health research studies. I understand that this would not oblige me to take part in these studies.   
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REVOCATION OF CONSENT 
Bipolar Kids and Sibs Study 
 
I hereby wish to WITHDRAW my consent to participate in the research proposal described above and 
understand that such withdrawal WILL NOT jeopardise any treatment or my relationship with The 
University of New South Wales. 
 
___ I hereby wish to withdraw my consent to participate in the study. 
 
___ I do not want to be contacted in the future.  
 
 
…………………….………………    ……………………………………. 
Signature                                           Date 
 
 
 
……………………………………………………                                               
Please PRINT Name 
 
 
The section for Revocation of Consent should be forwarded to Professor Philip Mitchell, The Black Dog 
Institute, Prince of Wales Hospital, RANDWICK NSW 2031. 
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Appendix O 
Submitted manuscript coversheet 
 
 
